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HARVARD OBSERVATORY DIRECTOR APPOINTED 


HE PRESIDENT of Harvard Uni- 

versity announced on January 15th 
the appointment of Donald H. Menzel 
as director of Harvard College Observa- 
tory. Dr. Menzel has been acting di- 
rector of the observatory since the 
writer's retirement from the director- 
ship in 1952. He also continues as ex 
oficio chairman of the observatory 
council. 

Dr. Menzel has had a long association 
with the Harvard Observatory. He first 
came to Cambridge as a Princeton Uni- 
versity graduate student in 1921 and 
carried on at Harvard much of the re- 
search underlying his doctoral thesis, 


which was entitled, “A Study of Line 
Intensities in Stellar Spectra,” and was 
published in 1924 as Harvard Observa- 
tory Circular 258. 

After one-year terms of teaching at 
the University of Iowa and Ohio State 
University, he went to Lick Observa- 


tory in 1926 as assistant astronomer. 
His work soon turned to solar research 
by way of the valuable eclipse photo- 
graphs that W. W. Campbell and _ his 
associates had accumulated on various 
eclipse expeditions. Menzel brought to 
the discussion of these photographs the 
new techniques of spectroscopic analysis 
that had been developed at Princeton 
with Prof. H. N. Russell and at Har- 
vard by Menzel and by Cecilia Payne 
(Gaposchkin). Dr. Menzel’s  mono- 
graph on the solar chromosphere in Lick 
Observatory Publications XVII, Part 
1, 1931, established his field for subse- 
quent and present work. 

Dr. Menzel was invited to join the 
Harvard Observatory staff in 1932, 
and he became a full professor in Har- 
vard University in 1938. Continuing 
with the analysis of eclipse phenomena, 
he explored the closely related field ot 
stellar atmospheres. Basic spectroscopic 
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Dr. Donald H. Menzel, sixth director 
of Harvard Observatory. Photo by 
Walter R. Fleischer. 
and atomic theories are closely woven 
into the astrophysical interpretations o1 
the observed characteristics ot the sun, 
Menzel turned his 
fields ot 
and 


stars, and nebulae. 
studies to these 
physics and became our 
leading investigator in theoretical astro 
physics. 
The 
him an 
equipment and, as it turned out, to 
obtain further valuable material tor an 
alysis by himself and his associates. “Vhis 
1936 expedition deep into Russia was 
under the joint auspices of Harvard 
and Massachusetts Institute of “lech- 
nology. Menzel was the leader. He also 
led an expedition to Saskatchewan tor 
the eclipse of July 9, 1945, but this was 
unfortunately clouded out. 
Investigations begun by Menzel in 
1935 eventually led to the development 
and construction of America’s first co- 
ronagraph. ‘This instrument, following 
the Lyot model, was designed and built 
in Cambridge. After a brief period of 
testing at our Agassiz station in Har- 
vard, Mass., the coronagraph in 1940 
moved to Climax, Colo., where 
had prepared an observatory 
for the purpose ot solar ob 


associated 


nstructol 


total solar eclipse of 1930 gave 


opportunity to develop unique 


was 
Menzel 
especially 
serving at an altitude of more than two 
miles. At that time, Walter O. Roberts, 
a graduate student in solar astronomy 
under Menzel, went to Climax to put 
the instrument into regular operation. 

Thus began research programs that 
may well be epochal in the study of our 
‘| hrough the collaboration 
of Dr. Roberts, now the 
High Altitude Observatory, and Dr. 
John W. Evans, superintendent of the 

(Continued on page 149) 
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This painting of the zodiacal light as viewed in the Peruvian Andes at 14,600 
feet was made by D. Owen Stephens. The engraving is from a color repro- 
duction in The SKY, May, 1939. 


IONEERS on the earth’s first arti- 

ficial satellite, after a few days of 

“setting settled,” will doubtless 
send back about the beauties 
of the daytime sky. In the absence of 
the glow caused at the earth’s surface by 
the scattering of sunlight in the atmos 
phere, the sky will be studded with the 
stars, planets, and the moon, as we see 
them now at night. However, one im- 
portant difference will be immediately 
noticed. 

Extending from the 
along the ecliptic will be a glow, bright 
near the sun, where it be lost in 
the light of the inner corona, and be 
coming fainter at angulat 
distances from the 
from the sun the glow 
times than where it blends into 
the inner still about 
times as bright as the general sky back 


messages 


outward sun 


will 
increasing 


Ten 
will be 


sun. degrees 


1,000 
fainter 
corona, but LOO 
ground in regions well away from the 
ecliptic. ‘Thirty degrees from the sun 
the intensity will be reduced by another 
tactor of 10. 

The satellite observe: 
the entire phenomenon with the zodiacal 
visible the earth's 


uM ill associate 


light, which is from 
surface at intermediate and low latitudes 
after the end of twilight and before the 
onset of dawn. 

This prediction is 
though no 


given confidently 


one has vet seen the 


above. | he 


even 
phenomenon as 
confidence is based on the observational 


des I ibed 


fact that measures of the brightness ot 


one component of the solar corona and 
of the zodiacal light can be described by 
a single equation; this same expression 
satisfies the interpolation curve between 
the solar corona and the zodiacal light, 
as shown in Fig. 1. The equation of the 
dashed interpolated region is log H 
6.26 where // is the 
brightness in units of 10°!© times the 
brightness of the center of the sun, 
and ¢ is the angular distance in degrees 
from the center of the sun. 

As usually photographed at the time 


2.30 log €, 


The 
Zodiacal Light 


and the 


Solar Corona 


By F. E. 


Naval Ordnance 


RoAcCH 


Test) Station 


AND 


Gs. VAN BIESBROECK 
Yerkes Observatory 


ot an eclipse, the corona is, near the 
sun’s limb, predominantly a true corona 
associated with the sun, but a_ false 
corona or contamination becomes  pro- 
gressively evident at increasing distances 
trom the limb. Even one degree from 
the sun’s edge the true corona is in 
general much weaker than the false 
corona. Unfortunately, the scattered 
light in the earth’s atmosphere makes 
it normally impossible to follow the 
coronal effect very far from the sun. 

The method used to separate the two 
components of the corona is spectro- 
graphic—the light from the true corona, 
called the K-corona, has a continuous 
spectrum, whereas the contamination 
has a spectrum like the sun’s, with dark 
Fraunhofer or absorption lines, and_ is 
called the F-corona. 

It was suggested by W. Grotrian in 
1934 that the F-corona is actually sun- 
light retlected by particles nearly in the 
line of sight between the earth and the 
sun, but not necessarily physically close 
to the sun. Since a widely accepted 
explanation of the zodiacal light is that 
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100° 


20° 30° 50° 
ANGULAR DISTANCE FROM SUN 
The F-corona and the zodiacal light fade with increasing distance from 
the sun according to the same law. This diagram is part of an article on the 
zodiacal light by Dr. Roach and his associates, which is appearing in the 
“Astrophysical Journal.” 


5° 10° 





The outer corona, photographed at the June 19, 1936, eclipse, by I. I. Putilin, of the Kiev Observatory, with a 6-inch f/12 


lens. 


These exposures were one, two, and five seconds, respectively, on Ilford Monarch plates. 


Coronal streamers ex- 


tend outward about four solar radii in the third picture, where the vertical light streak is a defect on the original negative. 
Engraving, courtesy the “Astrophysical Journal.” 


(modern 
particles 


it is also sunlight reflected 
theories say “‘diffracted’’) by 
concentrated near the plane of the eclip- 
tic, it is natural to consider the two 
phenomena as really one. ‘Vhis point of 
view was taken by Grotrian and follow- 
ing him by ©. W. Allen and by H. van 
de Hulst. The drawing on the front 
cover shows an artist’s conception of 
how the F-corona and the zodiacal light 
may be associated. 

Observations of the zodiacal light are 
usually restricted to angles of elongation 
greater than 25 to 30 degrees from the 
sun. The this restriction is 
the strong twilight which predominates 
along the horizon unless the sun is at 
least 18 degrees below it. If the ecliptic 
rises or sets vertically and observations 
are made five degrees above the horizon, 


cause of 


This drawing was made by Charles H. 
Smiley from his Schmidt camera photo- 
graphs of the 1937 total eclipse. The 
almost vertical band of light may be 
identified with the zodiacal light. 


it is at best possible to get data 23 degrees 
from the sun. However, in general the 
ecliptic is not vertical, and most pub- 
lished data begin at an elongation ot 
30 degrees. We thus have an unobserved 
portion of the curve from an elongation 
of one degree (the outer limit of F 
corona data) to 30 degrees elongation 
(the inner limit of zodiacal light observa 
tions). 

We have noted that the interpolation 
curve between the two sets of observa 
tions is satisfactorily represented by the 


same equation as each phenomenon sep 
But to scientists, interpolations 
are exceeded as objects of disrepute only 
by extrapolations. “The question is, who 
will be the first to fill in the observa- 
tional gap—the satellite passenger or the 


al ately ° 


earth-bound scientist? If we earthly 
folk are to win the race, we must devise 
some new method of eliminating the sky 
glare that now hinders us- 

During the eclipse in February, 1952, 
two recent attempts were made.* In 
one case, observations at Khartoum were 
made in the near infrared where the 
scattered light is less than in the visible 
part of the spectrum (D. EF. Blackwell, 
Monthly Notices, 112, 652, 1952). In 
the second, photographs were made ove 
Saudi Arabia with a Schmidt camera by 
an observer flying at an altitude of 
32,000 feet, where the scattered light is 
significantly reduced in intensity (W. 
Rense, |. Jackson, and B. Todd, Journal 


1937, 
pro- 


*At the total solar eclipse of June 8, 
Charles H. Smiley, Brown University, 
cured small-scale photographs, with a 4-inch 
f/1 Schmidt camera at an altitude of 14,000 
feet, that showed a double wedge of light 
extending along the ecliptic from the sun. 
See The Telescope, January-February, 1938, 
from which the engraving is here re- 
printed.—ED. 
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of Geophysical Research, 58, 309, 1953 
Both attempts were partially successful, 
but there was so much scattered light 
even under these tavorable conditions 
that the results were difficult to interpret. 

Some years ago, FE. O. Hulburt sug 
gested that conditions for observing the 
inner zodiacal light might be favorable 
during an eclipse of the sun if the ob 
server were so located that the eclipse 
would occur just below his horizon. In 
such a case, the twilight (or dawn) in 
tensity would be reduced and, if the 
diminution of intensity were sufficiently 
great, the zodiacal light might be ob 
to the sun than unde: 
non-eclipse conditions. Because of the 
widespread interest in the eclipse of June 
30, 1954, and the fact that the predawn 
eclipse region goes across Nebraska and 
Colorado, we have made a preliminary 
study of the problem for presentation 
here. 

The physical problem is complicated 
by the fact that the dawn_ intensity 
increases by over 400,000 times as the 


servable closer 


sun rises to the horizon from a depression 
of 18 degrees, whereas for the zodiacal 
light the predicted increase is only 40 
fold as the elongation changes from 25 
to five degrees. Thus, an eclipse that is 
total right on the horizon would have 
to produce a 10,000-fold decrease in the 
twilight intensity in order to permit 
observations of the zodiacal light. At 
the eclipse of May 20, 1947, in Brazil, 
the zenith sky brightness was reduced 
by a factor of 4,000, which suggests that 
the prospects are marginal but not hope- 
less, especially it additional im 
provement is obtained by working in the 


some 


near infrared. 
‘To visualize the geometry of the sit 


uation, let us consider the shadow pro 
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jected by the moon approaching the 
earth’s surface. The angle of the shad- 
ow cone is only half a degree, and there- 
fore the cone is so nearly a cylinder in 
the vicinity of the earth that we assume 
it to be one in Fig. 2. As long as the 
cone is some distance above the earth 
(Fig. 2a), an observer at O will receive 
direct sunlight somewhat reduced in in- 
tensity, since the sun will be seen par- 
tially eclipsed. “The shadow cone in the 
upper atmosphere will have hardly any 
effect on the general illumination at O. 

The situation is quite different in 
Fig. 2b, where the axis of the cone is 
just tangent to the earth at O. This 
is now the point where the total eclipse 
begins, and here the sun will be seen 
totally eclipsed on the horizon. The at- 
mosphere is dark over a height equal to 
the radius of the cone. 

A tew minutes later (Fig. 2c), the 
cone ends at the surface of the earth. 
The sun is seen totally eclipsed from 
points inside the shadow, but at O the 
shadow no longer affects the illumination 
of the atmosphere. 

It is evident that only in the case of 
Fig. 2b will the cone of shadow help 
in making the inner zodiacal light vis- 
ible. We will, therefore, examine this 
situation more closely, in Fig. 3. If we 
cut the atmosphere by a plane normal 
(at right angles) to the axis of the cone 
at O (Fig. 3a), the observer is seen to 
be in the center of a dark cylindrical 
tunnel (Fig. 3b). For him the sky will 
not, however, be completely dark; aside 
from the light scattered by the particles 
of our atmosphere outside of the dark 
tunnel, there will also be the illumination 
by the inner corona. 

As mentioned above, during the 1947 
eclipse the illumination of the sky in the 
found to be reduced by a 


zenith was 


SHADOW CONE 


Fig. 2. The location of the shadow 
cone with respect to the point O is 
shown here, for instants of time occur- 
ing before, during, and after totality. 


factor of 4,000. The diameter of the 
cone was 107 miles at that time. At the 
coming eclipse of June 30th, the diameter 
is only 68 miles, so that the reduction 
of illumination will be less. But there 
is the advantage that for an observer 
at O no light will come from the lower 
half of the cone, which is intercepted by 
the earth. ‘he 1947 eclipse was observed 
in the middle of the day, and diffuse 
light came in from all sides. 

There remains, however, the light of 
the corona, which measurements at pre- 
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Fig. 3. A more detailed portrayal of 
the situation of Fig. 2b shows the effect 
of an observer moving from O to N, 
to cut off dawn and coronal illumination. 


vious eclipses have shown to be about as 
bright as the full moon, enough to blot 
out most of the zodiacal light. We can 
overcome this by moving to a point N 
in a direction opposite to that of the 
sun (Fig. 3a). There the sun will be 
depressed by an angle equal to the arc 
O-N on the earth’s surface, and the 
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The shaded area is the path of totality at the June 30th eclipse. Ob- 


servers in the western extension of this zone may be able to detect the zodiacal 
light while the eclipse is total before sunrise. 
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corona will be cut by the same amount. 
If we make a section normal to the cone 
at N, the atmosphere will appear as in 
Fig. 3c. The shadow tunnel tops the 
earth’s shadow. A much greater reduc- 
tion of illumination takes place, both 
because the earth’s shadow helps darken 
the cone, and because inner coronal light 
has been cut off. 

The height N-S of the earth’s shadow 
center and the depression of the sun 
below the horizon are given in the fol- 
lowing table, for different values of the 
distance O-N from the point of first con- 
tact of the shadow-cone axis with the 
surface of the earth: 


Sun below 
horizon (°) 


Distance, Shadow height, 
miles miles 
100 [<3 0.8 


200 Si 2.3 
11.4 37 
20.2 5.2 
31.6 6.6 


300 


400 

500 
‘The figures in the last column have been 
reduced by 0°.6 to take into account the 
effect of refraction. 

Since the brightest part of the K-corona 
extends to about 114 degrees from the 
center of the sun, it appears that suit- 
able sites will be found beginning 150 
miles from the point of first contact of 
the shadow-cone axis. On June 3oth, 
this first point is at longitude 99° 04’ 
west and latitude 42° 22’ north, near 
the town of Atkinson, Nebr., as shown 
in Fig. 4. 

From there the cone of shadow points 
58 degrees west of south along a line 
detined by the co-ordinates: 


Latitude 

north 
09'.4 
40.9 


Longitude 
west 
40".1 or* 
41.5 40 
103 29.1 40 18.8 
10g 45.1 39 «43.7 
At 150 miles from the point of first con- 
tact the line passes over the town of 
Ogallala, and observations could be made 
from there all the way to the vicinity 
of Denver, where totality occurs when 
the sun is five degrees below the horizon. 

Especially useful would be photo- 
graphs of the eastern sky by observers 
located along the path indicated in Fig. 
4. There will undoubtedly be a signifi- 
cant amount of dawn light, even during 
the time of totality, but the inclination 
of the ecliptic is such that the maximum 
of the dawn will be to the north of the 
maximum of the zodiacal light, and the 
two phenomena may be separable. 

Observers with fast photoelectric scan- 
ners will attempt to distinguish the 
dawn from the zodiacal light by horizon- 
tal sweeps along the eastern horizon. 
Precise suggestions as to observing pro- 
cedures are difficult to make because 
of the exploratory nature of the work. 


1OL‘ 
102 





Quantitative Spectral Classifications 


By Orro Struve, Leuschner Observatory, University of California 


N MAY, 1953, I discussed the spec- 

tral classifications of the stars based 

upon their absorption lines and bands. 
These classifications depend upon eye 
estimates of the relative intensities of 
certain features in the spectra of the 
stars—features which are sensitive to dif- 
ferences in stellar surface temperatures, 
or to differences in stellar atmospheric 
pressures. 

The most elaborate classification of 
this kind is the one developed by W. W. 
Morgan and his associates at the Yerkes 
Observatory. ‘he purpose of Morgan’s 
work was to discover observationally 
those criteria that are best suited to ar- 
range the stars in pigeon-holes, each 
characterized by a small range of tem- 
perature and pressure. Many of these 
criteria represent blends of lines and can- 
not, therefore, be readily interpreted in 
terms of the physical parameters of the 
star under observation, namely, radius, 
mass, and luminosity. 

In order to improve the classification 
and render it suitable for a physical in- 
terpretation, two new methods have been 
proposed during the past few years. ‘The 
first is the work of D. Chalonge at the 
Astrophysical Institute in Paris, while 
the second is due to B. Stroemgren at 
the Yerkes and McDonald Observa- 
tories. 

‘The method of Chalonge and his col- 
laborators depends upon photographic 
observations of the spectra of stars, prin- 
cipally in the ultraviolet region. “They 
use a powerful quartz spectrograph in 
which the plateholder is driven by a 
motor around a pivot located along the 
axis of the spectrum, at a fixed distance 
from the short-wave end of the exposure. 
The purpose of this arrangement is to 
increase the effective exposure in the 
ultraviolet, where the light of most stars 
is weak and where the photographic 
plate is not particularly sensitive. The 
spectra appear wedge shaped, the band of 
continuous light being narrower in the 
ultraviolet than in the blue region. 

In this manner the Paris spectra re- 
cord approximately uniform intensities 
along the entire wave-length range to 
which the plate is sensitive. On page 
83 of the January, 1954, issue of this 
magazine, we reproduced several spectra 
obtained with Chalonge’s spectrograph. 

Three fundamental quantities are 
measured in each spectrum. ‘lwo of 
these are illustrated in Fig. 1, which has 
been adapted from similar diagrams by 
Chalonge. ‘They show for Gamma 
Pegasi, a B-type star, and for BD 
+ 44°4014, a star of class 4, the amount 
of the Balmer jump, marked by the line 
CD; this is the first quantity. The sec- 


ond is the wave length of the point K, 
which is located halfway between D, 
where the continuous Balmer absorption 
is complete, and the point B, where it 
has not yet started. 

The third quantity is the usual spectro- 
photometric gradient, ¢, which in effect 
measures the slope of the energy curve 
of the star on the red side of the point B. 
The quantity ¢ is, therefore, closely 
related to the color index, and to the 
spectrophotometric temperature of the 
star derived by fitting a_ theoretical 
Planck curve to the observed energy 
curve of the star. 

The Balmer jump, designated by D, 
is a measure of the number of those 
hydrogen atoms which are being ionized 
per unit of time by the ultraviolet radi- 
ation of the star’s photosphere. “This 
quantity does not give the abundance of 
all hydrogen atoms in the star’s atmos- 
phere, but only of those being ionized. 

The wave length of the point K, desig- 
nated by A,, is an indication of the broad- 
ening of the individual Balmer lines ot 
hydrogen and is, therefore, a measure of 
the intensity of these Balmer lines as 
well as of their widths. In a supergiant, 
where the broadening of the hydrogen 
lines is small, the wave length A, is very 
close to the Balmer limit at 3647 ang- 
stroms. In an ordinary main-sequence 
A-type star like Vega, the hydrogen lines 
are broadened by the Stark effect caused 














Fig. 1. These tracings of the spectra 
of two early-type stars, Gamma Pegasi 
(above) and BD + 44°4014, with bright- 
ness plotted against wave length (the 
latter increasing toward the right), are 
lettered to illustrate the three quantities 
measured in the Chalonge method. The 
spectrophotometric gradient can be eval- 
uated from the form of the curve AB. 
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by ionized particles in the reversing layer 
of the star. This effect produces very 
broad wings which flow together even 
between the hydrogen-delta (H8) and 
hydrogen-gamma (Hy) lines. In such a 
star, A, has a value of the order of 3800 
angstroms. 

It is easy to see that D and A, measure 
different properties of the atmosphere of 
the star. Since the Balmer jump is quite 
unrelated to the Stark effect, the quan- 
tity D is independent of the pressure of 
the star’s atmosphere. On the other hand, 
A, depends upon this pressure because, 
when the particles and atoms are packed 
close together, the electric fields of the 
charged electrons and ions that produce 
the broadening of the hydrogen lines are 
much larger than when the pressure is 
low and the particles are far apart. Of 
course, A, also depends on the number of 
hydrogen atoms that are capable of be- 
ing ionized. This is because, as a rule, 
the Balmer lines are produced most 
frequently from a hydrogen atom that 
had been ionized and has captured an 
electron into the second orbit of the 
atom. From this state the electron can 
be raised to a still higher state by ab- 
sorbing a quantum of starlight, thus con- 
tributing to a Balmer absorption line. 

We might add that in the white 
dwarfs, where the Balmer lines are ex- 
cessively broad (as described in Jan- 
uary), A; is much larger than even in 
a normal d-type main-sequence star. It 
may well reach wave length 4000 or 
even 4100 angstroms. 

Both quantities, D and A,, can be ac- 
curately measured from the micropho- 
tometer curves of the spectra. They are 
independent of interstellar reddening, 
which is a source of uncertainty in those 
spectral classifications that rest upon 
measures of the color index. Both quan- 
tities can be obtained from spectrograms 
of very small dispersion, of the order of 
angstroms per millimeter, which 
are easier to obtain than those of the dis- 
persion required in the Morgan classifi- 
cation. 

The principal disadvantage of the 
Chalonge method is its limitation to 
stars in which the hydrogen lines and the 
Balmer jump are sufficiently marked to 
show on the plates. In other words, the 
method is good only for spectral types 
earlier than about Go, 

‘The precision the French astronomers 
have reached is as good as, or possibly 
better than, that obtained in the Morgan 
classification. Fig. 2 shows the correla- 
tion of Morgan’s spectral types and 
luminosity classes with D and A, meas- 
ured by Chalonge and Mle. L. Divan. 
The maximum value of D is attained 
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Fig. 2. 


zontal and vertical scales, respectively. 
Each triangle is a star whose Paris and Yerkes classifications disagree. Adapted from “Annales d’Astrophysique.” 


tically 


along the spectral sequence at about class 
4o. The left portion of the diagram 
contains stars hotter than this, for which 
D has than the maximum value; 
on the right are those stars on the cool 
temperature side of the maximum value, 
tor which D becomes smaller at latei 
spectral classes. “he network of curves 
makes it possible to convert the French 
measures into the spectral types and lu 
minosity classes of Morgan. 

In order to illustrate even more 
strikingly the relations between the 
French system and the Morgan types 
and luminosity (described last 
May), Chalonge and Mlle. Divan have 
prepared a plaster-of-Paris model illus- 
trated in Fig. 3. ‘The horizontal co 
ordinates are A, (along the front) and 
D (from front to back). The vertical 
co-ordinate is the  spectrophotometric 
gradient, @, which measures the temper- 
ature; the hot stars are at the bottom, 
the cooler stars at the top. The black 
lines on the surface of the model show 


less 


classes 
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Each dot is a star, plotted by Chalonge and Divan from values of A 


20 30 40 50 60 70 80 


3070 and D, represented by the hon- 


Morgan’s spectral types extend roughly horizontally; his luminosity classes, ver- 


the conversion of the French = system 
into the system ot Morgan. The pecu- 
liar bending over of the surface is caused 
by the fact that the Balmer jump first 
increases with diminishing temperature 
and then decreases. 

In making use of this model, astron 
omers must take into account the fact 
that the spectrophotometric gradient de 
pends upon interstellar reddening; there- 
fore, for distant stars the measured values 
of # must be corrected for interstellar 
absorption. It should also be remembered 
that the Morgan classification applies 
only to stars of Population I, and the 
conversion curves have to be used with 
caution for stars of Population II. 

Nevertheless, Chalonge’s model 
already led to some interesting results 
with regard to stars of Population II. 
One of Chalonge’s Mlle. 
A.-M. Fringant, has recently investigated 
the spectrum of the famous galactic 
cluster-type variable, RR Lyrae. She 
tound that at maximum and minimum 


has 


associates, 














Fig. 3. 
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Two views of the Chalonge-Divan model for Population I stars. 
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brightness RR Lyrae is characterized 
by the following values: 
Xr 3741 and 3739 angstroms 


D O.511 and 0.261 


d 1.55 and 2.05 

Spectra Fo II and F8 II 

When the three Chalonge parameters 
are plotted in the model, it is found 
that the representative points of RR 
Lyrae fall consistently below the sur- 
face. In other words, this Population 
II] star cannot be represented by the 
surface; its gradient is always smallei 
than would correspond to the surface as 
defined by the Population I stars. Thus 
RR Lyrae is always bluer than Popula- 
tion I stars with similar values of D 
and A,. 

Exactly the same tendency is exhibited 
by several subdwarfs of Population I] 
which have been studied by Chalonge, 
J. Berger, Mlle. R. Canavaggia, and 
Mle. Fringant. Again these stars fall 
below the surface of the model and are, 


The beads are for a few Population II stars. 





therefore, bluer than normal stars. 

In the right-hand part of Fig. 3, the 
string of beads suspended below the 
upper part of the cast surface represents 
the successive values of D, 4, and 4, 
which RR Lyrae assumes in the course 
of its half-day cycle of variation. The 
four separate beads, also suspended below 
the surface, represent four subdwarfs of 
Population II. 

The principal advantage of the Cha- 
longe method is its dependence solely on 
the properties of the hydrogen atom. It 
should, therefore, be possible to use his 
scheme in future investigations of many 
problems involving spectral types, such 
as the interpretation of the H-R diagram, 
the relation between the ages of the stars 
and their hydrogen abundances, and so 
on. 

The second of the new methods for 
quantitative spectral classification is 
Stroemgren’s. In principle, the investi- 
gations by Stroemgren are quite similar 
to those of Chalonge, but while the lat- 
ter uses spectrograms, the former ex- 
amines directly the light of each star 
with a photoelectric photometer. Vari- 
ous wave lengths of the star’s light are 
isolated by interference filters and com- 
pared. A two-dimensional classification 
is established for B, 4, and F stars based 
on measures of the strength of the 
hydrogen-beta (H8) absorption line and 
ot the Balmer discontinuity. 

For H®, three filters are used with 
maximum transmission at 5000, 4861, 


and 4700 angstroms, respectively. The 
middle one of these is for the absorption 
line itself; the other two filters furnish 
comparison intensities from regions where 
the spectrum is essentially continuous. 


For the Balmer discontinuity index, 
filters passing 4500, 4030, and 3550 
angstroms are used. ‘The last of these 
is situated where the continuous Balmer 
absorption is strong. Both indices are 
practically uninfluenced by interstellar 
reddening. ‘The half-width of the HB 
filter is 35 angstroms; the other filters 
have half-widths around 100 angstroms. 

Stroemgren calibrated his method by 
measuring about 100 stars for which 
Morgan classes and luminosity types 
were known. He found that he can 
classify spectral types to about 0.02 
spectral class. ‘This so far exceeds all 
previous methods of classification that it 
constitutes a new epoch in astrophysics. 
Similarly, the absolute magnitudes of 
the stars to which this method applies 
are obtained with a probable error of 
only about 0.2 magnitude from a single 
observation. 

For cool stars of type A, similar work 
with other criteria has been carried out 
at Copenhagen Observatory, by K. 
Gyldenkaerne, with satisfactory results. 

At the Nashville meeting of the 
American Astronomical Society, Dr. 
Stroemgren described a further advance 
in observing techniques. Simultaneous 


photoelectric photometry with photon 
counters of three narrow wave-length 
regions (H8 and two comparison re- 
gions) has been carried out. Here the 
spectrum is actually produced, by the 
coude spectrograph of the 82-inch Me- 
Donald Observatory reflector, and slits 
are used to select the three narrow re- 
gions. He pointed out that while the 
interference filter method used with the 
82-inch yields high precision down to 
about the 12th magnitude, the method of 
simultaneous measures extends the range 
down to the 14th magnitude. For equal 
precision the gain over the photographic 
method is about four magnitudes when 
the photoelectric accumulation time is 
equal to the photographic exposure time. 

It is clear that these new methods 
open up fresh vistas for the astrophysicist. 
We can now investigate whether there 
are really cosmic differences between the 
spectral types of stars known to have 
identical values of mass, radius, and 
luminosity. “wo of the most interesting 
problems suggested by the new methods 
are the following: 

Can two stars, identical in mass, lu- 
minosity, and radius, differ in atmos- 


pheric composition? Such differences 
might, perhaps, be expected if some stars 
happen to travel through dense clouds 
of interstellar dust and gather up by the 
process of accretion appreciable quantities 
of this dust. Other stars traveling 
through empty regions of the Milky Way 
would possess “uncontaminated” atmos- 
pheres whose composition would be sim- 
ilar to that of the original medium out 
of which each star was condensed. 

Does the axial rotation of a star pro- 
duce an effect upon its absorption fea- 
tures? We have usually assumed that 
it does not, and that rotation (unless it 
is very large) can be disregarded in 
spectral classification work. However, 
QO. J. Eggen has shown that this assump- 
tion is probably incorrect. When we 
think of the sun, with its pronounced 
latitude effects in the distribution of 
spots and prominences, it would be rea- 
sonable to expect that moderately large 
rotational velocities in stars might trig- 
ger off violent prominences which could 
easily modify the absorption features of 
their spectra without in any way affect- 
ing the other characteristics, such as mass, 
luminosity, and radius. 





HARVARD OBSERVATORY 
DIRECTOR APPOINTED 


(Continued from page 143) 


Upper Air Research Observatory otf the 
Air Force Cambridge Research Center, 
solar astronomers under Menzel’s scien- 
tific guidance are well on the way to 
putting into operation two large corona- 
graphs, one at Climax and the other at 
Sacramento Peak, N. M. 

With the coming of the second World 
War, more than a score of the observa- 
tory staff undertook various assignments 
for the duration of the national emer- 
gency. Menzel was on leave of absence 
from Harvard University for nearly 
three years, first as a lieutenant com- 
mander in the U. S. Naval Reserve, and 
later as commander, and chairman of 
the Wave Propagation Committee of 
the Joint and Combined Chiefs of Staff. 

To his new responsibilities Dr. Men- 
zel brings not only his valuable experi- 
ence in developing the two solar stations, 
but experience in the classroom, and in 
the guidance of research students in 
astrophysics. His numerous publications 
include contributions on stellar spectra, 
planetary nebulae, the atmospheres of 
planets, atomic theory, in addition to ex- 
tensive work in many phases of solar 
astronomy. A notable series of 18 
papers, on ‘Physical Processes in Gas- 
eous Nebulae,” was published between 
1937 and 1945 in the Astrophysical 
Journal, many of them being his joint 
contributions with J. G. Baker, L. H. 
Aller, Leo Goldberg, and others. 

Dr. Menzel is a member of the Na- 
tional Academy of Sciences, the Ameri- 
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can Philosophical Society, and of the 
usual professional organizations. He is 
a three-time winner of the A. Cressy 
Morrison prize of the New York Acad- 
emy of Sciences. 

Harvard University has an- 
nounced that, with the inauguration of 
a new administration at the observatory 
and the reorientation of a part of its 
program, a substantial sum has been set 
aside for the construction of an addi- 
tional office building, replacing one of 
the century-old frame structures. Also. 
funds are provided that will permit the 
overhauling and improvement of the 
instrumental equipment at the Agassiz 
station. The future of that important 
part of the observatory will include 
further development of the ‘radio as- 
tronomy work which, under the super- 
vision of Dr. Bart J. Bok, has in the 
past vear become highly significant. 

The observatory will continue to op- 
erate two meteor observing stations neat 
Las Cruces, N. M.; these are the scien- 
tific responsibility of Dr. Fred L. 
Whipple, who also is chairman of the 
department of astronomy at Harvard 
University. Indeed, the whole research 
program of solar, meteor, galactic, and 
radio astronomy, supplemented with 
strong emphasis on theoretical astro- 
physics and graduate school instruction, 
looks both bright and challenging. 

Dr. Menzel is the sixth director of 
Harvard College Observatory since its 
founding 115 vears ago. The first four 
directors were William C. Bond, George 
P. Bond, Joseph Winlock, and Edward 
C. Pickering. 


also 


Hartow SHAPLEY 


149 





AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the goth meeting of the American Astronomical Society 


at Nashville, 


Delta Aquarid Meteors 

The unique character of the orbit of 
this meteor stream, previously recog- 
nized from radar observations in Eng- 
land and Canada, has been studied at 
Harvard Observatory by Miss F. W. 
Wright, Dr. F. L. Whipple, and Dr. 
L. G. Jacchia. From five doubly pho- 
tographed meteors, the perihelion dis- 
tance Is astronomical unit, con- 
siderably smaller than for any other 
meteors yet photographed and reduced. 


O.0O1 


The stream moves in a highly elongated 
orbit, with an eccentricity of 0.98, so 
that its aphelion is near the orbit of 
Jupiter. ‘(he period is about 4.2 years. 

Perturbations by Jupiter and the de- 
radiation both 
tend to Delta Aquarid 
stream; it must therefore be young to be 
still observable. In fact, its meteoroids 
may undergo some changes in physical 
time they pass through 
perihelion, they are heated to 
temperatures in excess of 1,000° K, 

‘The Geminid meteor stream bears the 


structive effects of solar 
dissipate the 


structure each 
where 


Tenn., in December. 


closest resemblance to the unique Delta 
Aquarids, but for the Geminids peri- 
helion distance is 0.14 astronomical unit, 
the eccentricity is 0.90, and the greatest 
distance from the sun is only halfway 
out to Jupiter’s orbit. 


New Emission Regions 

At Yerkes Observatory, W. W. Mor- 
gan, B. Stroemgren, and H. M. John- 
son have surveyed the northern Milky 
Way from Aquila to Canis Major. 
Their photographs were taken with a 
new Schmidt-type camera, designed by 
A. B. Meinel and built by Fred Pearson. 
It is an 8-inch, f/1, flat-field aspheric 
system, with a 10-degree field. ‘The 
plate-filter combination records a_nar- 
row band of wave lengths centered on 
the hydrogen-alpha line. 

The current report on this 
dealing with the region from Perseus to 
\onoceros, describes many new features 
of hydrogen-emission nebulosity. Near 
the star Xi Persei, the well-known Cali- 
fornia nebula is now found to have faint 


survey, 


This is a plate in hydrogen light of the region around Beta Orionis (Rigel), 
which is above the center. The Orion nebula is at the left upper edge of the 
engraving. The circle of this field matches the lowest segment of the Orion 


composite drawing on page 152. 
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Yerkes Observatory photograph. 
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Complete abstracts will appear in the Astronomical Journal. 


extensions, indicating that it is the 
brightest part of a large H-II shell. 
These extensions are visible in the facing 
full-page photograph, but the faintest 
portions of the loop, which Dr. Morgan 
regards as “probably recorded,” do not 
show in the reproduction. 

A number of apparently new features 
have been photographed in the Orion 
region. One of the most intetresting is 
a field of faint nebulosity with complex 
structure in the neighborhood of the tst- 
magnitude star, Rigel, shown in the 
picture below. ‘This nebulosity makes it 
practically certain that Rigel is a mem- 
ber of the Orion association, and from 
this it follows that the visual absolute 
magnitude of this supergiant star is be- 
tween —8.0 and —8.5. 

Another feature in Orion is a long 
nebulous extension from the great Orion 
loop northward to Betelgeuse. The 
drawing on page 152 suggests how the 
whole complex of Orion nebulosities 
would appear to an eye highly sensitive 
to the red light of hydrogen. The 
drawing is like a negative print of a 
photograph, in which dark regions rep- 
resent bright emission areas. The bright- 
er stars of the constellation have been 
added, and the belt lies across the middle 
of the picture. Circular arcs mark the 
limits of six fields of the Meinel-Pearson 
camera, each 10 degrees in diameter. 

A drawing has been utilized to show 
the results of the survey in Orion be- 
cause of the near impossibility of match- 
ing neighboring high-contrast photo- 
graphic prints, and to avoid spurious 
features which vary from plate to plate 
and whose intensity is enhanced in the 
copying process. 

The Yerkes astronomers exhibited 
other photographs of features associated 
with stars in Monoceros. The star 12 
Monocerotis is found to be located on 
the periphery of a large nebulous ring 
about four degrees in diameter. Another 
region of about the same size, exceeding- 


FACING PICTURE: On ordinary 
blue-light photographs only the bright- 
est portion of the California nebula 


appears. It is located north of the star 
Xi Persei, which is just below the main 
part of the nebula in this enlargement. 
This is a 30-minute exposure in hydro- 
gen-alpha light with the f/1 Meinel- 
Pearson Schmidt camera. Notice the 
extensions of the California nebula to 
the left and downward, and nebulosity 
in other parts of the field. The very 
bright star in the center of the lower 
part of the picture is Zeta Persei, and 
Omicron Persei is in the lower right 
corner. Yerkes Observatory photograph. 
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pene seiner’ 


A drawing of the emission nebulosity in Orion, from Yerkes Observatory 


negatives taken in hydrogen-alpha light. 
at the upper left, the Belt near the center. 
Rigel area appears on page 150. 


ly complex, contains the star S Monoc 
erotis. ‘Che lower part of the S Monoc- 
erotis loop overlaps the northern part ol 
that 

Other new 


associated with 12 Monocerotis. 
features will be described 
later, in the course of this work carried 
t from the National 


out under a grant 


Science Foundation. 





OPTICAL SOCIETY 


On March 25-27, 
ciety of America will 
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New 
meeting is open to 
secure copies ot 
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Arthur C. Hardy, 


‘Technology, 


the program in 
secretary, Dr. 
Institute of 
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Massachusetts 
Cambridge 309, 
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North is at the top, with Betelgeuse 
A positive photograph of the 
Yerkes Observatory drawing. 


Pseudo Cluster-type Variables 

Cluster-type variables are pulsating 
stars belonging to Population II with 
periods less than about 1.3 days. “Their 
space distribution and their motions 
have proved to be powerful tools in re- 
cent galactic research. It is therefore 
disconcerting to find that many of these 
stars may turn out to be misclassified 
eclipsing variables belonging to Popula- 
tion I, as reported by Harlan J. Smith, 
Yale University Observatory. 

At the Agassiz station of the Harvard 
Observatory, Mr. Smith secured accurate 
photoelectric light curves in blue and 
light for selected cluster-type 
stars. ‘The first two variables investi- 
gated ot subtype c (characterized by 
nearly sinusoidal light curves) were UZ 
Leonis and FG Hydrae, and both were 
found to be actually eclipsing binaries. 


vellow 
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Spectrographic observations of the for- 
mer star confirm its binary nature. 

If many other stars of subtype ¢ turn 
out to be misclassified, Mr. Smith point- 
ed out, important conclusions that have 
been drawn concerning cluster-type vari- 
ables may need some revision. In the 
absence of extensive photoelectric obser- 
vations, only those cluster-type stars 
with markedly asymmetric light curves 
can be regarded as bona fide. 


Planets from a Super-Prominence ? 
Theories of the origin of the solar 
system postulating that the material that 
formed the planets came originally from 
the sun meet difficulty from the fact that 
the planets have 98 per cent of the 
angular momentum of the solar system, 
while the sun has only two per cent. 

Dr. Donald H. Menzel, Harvard 
Observatory, has outlined a new mech- 
anism that might explain this property 
of the planetary system, based on his 
earlier suggestion that solar prominences 
probably result from the action of elec- 
tric currents. : 

The planets would have formed from 
a super-prominence with a mass about 
five times that of Jupiter. This prom- 
inence would start as a doughnut-shaped 
current loop, surrounding the sun’s 
equator. Forces acting on the loop might 
cause it to escape from the sun, carrying 
with it conductive matter entangled in 
the magnetic lines of force, to form a 
kind of super-prominence. 

While Dr. Menzel did not examine 
in detail the subsequent condensation of 
the ejected matter, he pointed out that 
the stretching of the magnetic lines of 
force joining the ring with the sun 
would give the ring high tensile strength 
and prevent it from being disrupted by 
Roche forces. The magnetic linkage 
would also exert a braking action on the 
sun, and while expanding the super- 
prominence would gain angular momen- 
tum at the expense of the sun. 

The Harvard astronomer _ stated, 
“The model is, of course, highly specula- 
tive and requires additional analysis be- 
fore it merits much consideration.” 
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Last night T saw a nebula 

De pict a polar bear: 

Arched neck and upraised paw 

Were there — 

Such snowland scenery everywhere, 
That in my mind T saw much mor 
Fat Eskimos upon the shore, 

Their fishing gear, 
The furs they wore, 

An arctic hare 

Being put to rout; 
Hleard huskies bark 
shout 
And even the Arctic Ocean roar 
From skies as silent as before. 
CHARLES HETZLER 


and hunters 














The 90th meeting of the American Astronomical Society, Vanderbilt University, December 27-30, 1953. Photo by Ken Spain. 
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The Story of Cosmic Rays ~~ 


Bartol Research 


2. FURTHER PROPERTIES OF THE 
FUNDAMENTAL PARTICLES 


lonization. Consider the behavior of 
a charged particle in creating ions as it 
passes through a gas. It detaches elec- 
trons from the atoms which it approaches 
sufficiently closely, and these electrons 
form the basis for the creation of ions, 
as we discussed last month. If the 
charged particle is moving very rapidly, 
with a speed comparable with but not 
too nearly equal to the velocity of light, 
and if it carries the equivalent of one 
electronic charge, it detaches from atoms 
about 30 electrons per centimeter of path 
at atmospheric pressure. 

By this act, the particle loses energy 
as it progresses through the gas, and the 
more energy it has lost the more rapidly 
does it spend that which remains. I have 
likened the procedure to that of a bib- 
ulous individual who, starting with a 
certain amount of money in his pocket, 
visits every tenth saloon which he en- 
counters. As his money disappears, he 
starts to visit every fifth saloon. Becom- 
ing more reckless with the diminution of 
his coins, he visits every second saloon, 
then every one, so that he finally ends 
up in an orgy of bankruptcy and disap- 
pears from the scene of visible activity. 

Particles moving more nearly with the 
speed of light, that is, faster than those 
that begin by detaching about 30 elec- 
trons per centimeter of path, are even 
more active. Thus, the charged particle 
spends its energy freely when it is very 
rich (moving nearly with the speed of 
light) and when it is very poor (near 
the end of its path). It is most conserva- 
tive in its expenditures when it is mod- 
erately rich. 

The ionization produced by a particle 
per centimeter of its path depends to a 
first approximation only upon its veloc'ty 
and its charge. Doubling the charge in- 


The adventures of a high-energy “particle.” 


G. SWANN, Director 
Franklin 
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Foundation, 

















P is a high-energy charged particle 

pursuing the line of flight MN. It 

affects atoms along its path and frees 
the electrons, E. 


creases the ionization per centimeter of 
path by a factor of four. 


Pair Production. A phenomenon more 
drastic than ionization occurs when very 
rapidly moving charged particles collide 
with atoms, and associated with it is a 
phenomenon resulting from the collision 
of high-energy photons with atoms. ‘The 
charged particles concerned in this mat- 
ter are almost exclusively electrons, for 
although, in principle, heavier particles 
can operate in an analogous manner, the 
effect is so much more prominent in the 
case of the lighter electron that we can 
ignore it in the other cases. 

Start with a high-energy photon which 
finds itself directed toward an atom. 
This photon possesses the characteristic 
of becoming mathematically irritated 
when it comes into the vicinity of the 
atom. Existence as a photon becomes 
mathematically intolerable, but nature 
has provided for it the option of chang- 
ing its state of existence by allowing it 
to materialize into two oppositely charged 
electrons; these share the energy of the 
photon between them, but not necessarily 
in equal amount. 

We may liken the above events to a 
spiritualistic séance, in which the photon 
is the ghost, the two electrons are the 
materialization of the ghost, and the 
atom is the medium. Nothing in particu- 
lar happens to the medium, except that 
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it gets what we may call an atomic fright, 
which is even symbolized in the mathe- 
matics by certain oscillations in the atom 
that prevail during the materialization 
and subside in due course after it is com- 
pleted. 

Each of the pair of electrons thus pro- 
duced pursues its course, and if either 
has sufficient energy, when entering the 
domain of another atom it will jerk that 
atom in such a manner as to give rise to 
a new photon. This photon, if of sufh- 
cient energy, will repeat the history of 
its ancestors, giving rise to two more 
charged particles. The process would go 
on and on were it not for the fact that 
each of these progeny has only a small 
share of the energy of the original 
photon; and when the energy of a particle 
falls below about 10 million electron 
volts, the chance of it reproducing. it- 
self in this manner becomes infinitesimal. 
(An electron volt is the energy gained 
by an electron in falling through a drop 
of potential of one volt.) 

Once the energy of an electron has 
fallen below the value necessary to carry 
on the process of photon emission and 
pair production, its remaining energy is 
gradually ,drained away from it by ion- 
ization and it loses the characteristics of 
a high-energy ray. 

In the light of the foregoing, it may 
be expected that if a high-energy photon 
or electron enters our atmosphere, or 
comes into existence in the upper atmos- 
phere as a result of the primary cosmic 
rays, this electron or photon will initiate 
the phenomenon of pair production. As 
we descend into the atmosphere, the num- 
ber of electrons passing through a unit 
area will at first increase, attaining 
finally a maximum, after which it will 
decrease. ‘This is because there is a 
birth rate of electrons resulting from the 
pair production and a death rate result- 
ing from electrons falling to an energy 
at which they are no longer able to per- 
petuate the process. Highest in the at- 
mosphere is a region where the birth 
rate exceeds the death rate; below that 
the two are equal and the number of 
rays is a maximum; further descent takes 
us to regions where the death rate ex- 
ceeds the birth rate and the number of 
electrons diminishes. 

As we proceed in the study of cosmic 
rays, we shall find that pair production 
plays a significant role in the phenomena 
observed. 


Properties of Mesotrons. As already 
stated, the need for the existence of a 
charged particle intermediate in mass be- 
tween the electron and the proton was 





first sensed by the Japanese physicist 
Yukawa, as a result of efforts to under- 
stand the nature of the forces that bind 
the particles of an atomic nucleus to- 
gether. From purely theoretical consid- 
erations, Yukawa was able to calculate 
the mass and mean life of the particle in 
question: about 300 times the mass of the 
electron and a mean life of the order of 
1/100 of a microsecond (a microsecond 
is a millionth of a second). 

Not long after Yukawa’s calculations 
were made, it was found that the prin- 
cipal constituents that we observe as 
cosmic rays at sea level are charged parti- 
cles having a mass of the general order 
of magnitude of that of Yukawa’s pre- 
dictions, but these particles have a mean 
life of the order of 100 times that pre- 
dicted by him. 

Of course, the discrepancy of 100 times 
in the mean life was embarrassing to 
the logic of the subject, but physicists 
were happy to have experimental verifi- 
cation of Yukawa’s work to the extent 
of the actual existence of any kind of 
particle intermediate in mass between 
the electron and the proton, and having 
any kind of a finite life expectancy. It 
was hoped that time would clear up the 
discrepancy, possibly by modifications of 
the theory. 

Time did, indeed, clear up the dis- 
crepancy, but not quite in the way antici- 
pated. The particle found in cosmic rays 
was not Yukawa’s mesotron, but rather 
a child of that mesotron. Before very 
long, experiment revealed that there did 
indeed exist in nature a particle, now 
called the pi-mesotron (z-mesotron), of 
mass about 300 times the electron’s mass 
and with a mean life of the order of a 
hundred millionth of a second, as pre- 
dicted by Yukawa. The pi-mesotrons are 


I. LEMENTARY PARTICLES OF 
Average lifetime against 
Spontaneous decay 


Mass in elec- 
Particle tron masses 
Electron 1 
Proton 1,845 
Neutron 1,848 
Positron ] 
Positive mu-mesotron 210 
Negative mu-mesotron 210 
Positive pi-mesotron 276 
Negative pi-mesotron 276 
Neutral pi-mesotron 264 
K-particle About 1,100 


Stable 
Stable 
18.5 

Stable 


977 


900-1,500 


Tau-particle 
Chi-mesotront 


Less than 
537 

Uncertain 
Uncertain 
Uncertain 


Kappa-mesotron* 
Zeta-particle 
Positive V-particle? 
Negative V-particle? 
Neutral V-particle 


0 Stable 
Stable 


Photon 
Neutrino 0 


2.3 x 10-6 sec. 
2.3 x 10-6 sec. 
About 10-8 sec. 
About 10-8 see. 
Less than 10-18 see. 
About 10-9 sec. 


Greater than 10-9 sec. 
Greater than 10-9 see. 


Greater than 10-9 see. 
Greater than 10-19 sec. 
Less than 10-9 sec. 
Less than 10-9 sec. 
Less than 10-19 see. 


The descendants of a high-energy particle may include those shown here. Any 
one such primary particle does not, in general, give rise to all the types of 
mesotrons in the second stage. 


usually brought into existence as the re- 
sult of the bombardment of atomic nuclei 
by high-energy charged particles such as 
the primary cosmic rays which enter our 
atmosphere from outer space. ‘This kind 
of mesotron can have either a positive or 
negative charge. 

Experiment has further revealed the 
existence of uncharged mesotrons of mass 
about 300 electron units; these are also 
called pi-mesotrons. They are produced 
by bombardment of atomic nuclei by high- 
energy particles, and have a life expect- 
ancy of the order of 10°!3 second. A 
neutral pi-mesotron decays into two 
photons of high energy—gamma rays. 

The child of the pi-mesotron is called 
a mu-mesotron (-mesotron), and it is 
the result of the death of a pi-mesotron, 
which is thought to be accompanied also 
by the emission of a neutrino. “The mu- 
mesotron plays the most important role 
in cosmic ray phenomena. Being a 
charged particle, it, of course, ionizes 
like any other charged particle. How- 
ever, it has a rest mass 210 times as great 
as that of the electron, and so an energy 


MATTER 


Products of 
spontaneous decay* 


3.6 minutes Proton and electron 

Electron and two neutrinos 
Electron and two neutrinos 
and neutrino 
and neutrino 


\Mu-mesotron 
\Mu-mesotron 
Two photons 
One mu-mesotron 

neutral particles 
Three pi-mesotrons 
Pi-mesotron and one neutral 


and two 


particle 

Mu-mesotron 

Two pi-mesotrons 

Uncertain 

Uncertain 

Probably mesotrons and pro- 
tons 

None 

None 


*In general, these products are accompanied with release of energy in kinetic form and_ in 


amount sufficient to conserve mass. 


It is uncertain how far the positive and negative V-particles are distinct from the chi- and the 


kappa-particles. 
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210 times that of the electron for the 
same velocity. Moreover, on account ot 
its large mass, it is relieved of the duty 
of pair production and loses energy only 
by ionization phenomena. As a result of 
this, the mu-mesotron can travel very 
much farther through matter than can 
an electron of the same energy. 

‘The mu-mesotron, when traveling 


with a velocity small compared with that 
ot light, has an average life of only about 


2.3 microseconds. Even if it traveled 
with the velocity of light and had only 
this average lifetime, it could not go 
more than about 700 meters before death 
overtook it. However, as already re- 
marked, the theory of relativity demands 
and experiment confirms that the lifetime 
of the particle shall increase with its 
energy. As a result of this, many cosmic 
ray mesotrons have lives hundreds or 
thousands of times 2.3 microseconds, so 
that, so far as life is concerned, they 
could travel right through the atmos- 
phere and to distances far below. 

The death of a mu-mesotron is ac- 
companied by the birth of an electron— 
positive or negative—and two neutrinos. 

Finally, in the realm of cosmic ray 
particles there have appeared the A- 
mesotron, of around 1,100 electron mass 
units, and another heavy particle, the 
tau-mesotron (7-mesotron) of about 900 
electron mass units. ‘The tau-mesotron 
is unstable and is believed to decay into 
three pi-mesotrons. 

It is of interest to observe that even 
the neutron, when in free space, is un- 
stable and has a life expectancy of only 
about 18'!4 minutes, after which it 
changes to a proton by ejecting an elec- 
tron in the mysterious process aforesaid 
that of dividing nothing into two halves, 
throwing out the negative half (a nega- 
tive electron) and retaining the positive 
half (a proton). 

Of the various mesotrons, only the 
mu-mesotron plays a significant part in 
the phenomena observed in cosmic rays. 
However, from the standpoint of what 
one may call cosmic ray genealogy, a 
recognition and understanding of the 
other particles that we have described 
is necessary. 

(To be 


continued ) 
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NEWS NOTES 


POSSIBLE FLARE STAR 

D. M. Popper, of the University ot 
California at Los Angeles, in the Decem- 
ber Publications of the Astronomical 
Society of the Pacific, reports a possible 
new flare star, HD 234677, magnitude 
8.3, whose 1950 position is 185 32™.8, 
+ 51° 41’. The spectral class of this 
dwarf, variously published between A5 
and M1, is earlier than for most flare 
Its absolute magnitude has been 
estimated as about + 8.0, several mag- 
nitudes brighter than the recognized 
flare stars, Nevertheless, the star has 
flare characteristics. 

The behavior of its hydrogen emission 
lines is similar to that during flares in 
the stars 1.726-8 and Proxima Centauri. 
Thus HD 234677, may be a flare 
star. If so, however, the variations in 
apparent magnitude would be less con- 
spicuous than in the other less luminous 
members of the class. This star might 
be a worthwhile object for amateurs with 
photoelectric equipment. 


stars. 


too, 


GROW TIT BY ACCRETION 

W. H. MeCrea, of Cambridge, Eng- 
land, has discussed how the theory of 
accretion can account for the most lumi 
nous stars, in a recent issue of the 
Monthly Notices of the Royal Astro 
nomical Society. ‘These stars, according 
to accepted ideas on energy generation, 
can maintain their observed luminosities 
for only a small fraction of the lifetime 
of our galaxy. But their present existence 
could be explained by a sufficiently high 
rate of accretion of hydrogen from inter- 
stellar space. ‘The theory must not only 
account for the growth of these stars to 
thei present large masses, but must also 
provide hydrogen at a rate sufficient to 
compensate tor its consumption in the 
Stars. 

The concept of accretion is not new, 
but it has in the past met serious objec- 
tion. This is because it seems to require 
a very slowly moving star passing through 
an exceptionally large and dense inter 
stellar extremely unlikely 
combination of circumstances. Dr. Me- 
Crea, that the entire 
problem Is to account for exceptional 
stars, representing perhaps one in a mil 
lion. Hence the conditions required are 
not so unlikely, relatively speaking, as 
was previously thought. 


cloud an 


how ever, argues 


He supports this argument by calcula- 
tions more refined than heretofore, which 
indicate increased efhciency of the accre- 
tion Ort particular importance 
is the fact that a sufficiently dense cloud 
can bring stars of two to five solar masses 
to rest within it. He finds that, even 
at the lowest rates of accretion, the O 
stars must have acquired most of their 
within the last 1o§ The 


process. 


Mass vears, 
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accretion is then more than enough to 
compensate for the hydrogen consump- 
tion in the star. Stars with twice the 
sun’s mass can maintain their luminosity 
for the past lifetime of the galaxy, while 
stars now more massive must have grown 
by accretion. 

As an illustration, Dr. McCrea con- 
siders a hypothetical binary with an 
initial mass for each component of twice 
that of the sun, entering a cloud of 
density 5 x 107! grams per cubic centi- 
meter, with gas kinetic temperature of 
50° absolute. The initial speed of the 
system relative to the cloud is assumed 
to be 1.5 kilometers per second. He 
shows that the star would be stopped 
within four parsecs and would acquire 
a very large mass in five million years. 
Older and simpler formulae would. re- 
quire 20 times the distance and 10 times 
as long an accretion period. 

Summarizing, Dr. McCrea states that 
Stars ot large mass are formed from less 
massive ones by the accretion 
‘The mechanism is simply that the inter- 
stellar material halts the motion of the 


process. 


star through it and then falls into the 


star.’ 


Ak AURIGAL 


Long known as 
regular variable star ot small amplitude, 
AF Aurigae belongs to the uncommon 


a Oth-magnitude i 


spectral class 09.5 V. which designates 
a hot 


about 


blue dwart star. Its distance Is 
parsecs. ‘“Vhis star has at 
further attention by its 
128 kilometers 
unusually high for its spectral 
\loreover, it is embedded in the diffuse 
nebula IC 405, a bright and peculiarly 
shaped H-II region. “‘Vhis shape is like 
that of a figure 7, whose crossbar is a 
bright, irregular oval about 18 minutes 
(2.8 


SOM) 
tracted space 
velocity of per second, 


class. 


ot are parsecs) across, and whose 
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December, 


KET NAUTICAL ALMA 
Paul E. Wylie, Navigation, 
1953. “What appear 

now, because of the bulk and the 

of the current American Nautical Alma- 
nac, 1s that the time its 
publication of 


does 


cost 


ripe for the 
an accurate, cheap, com- 
almanac for American circulation, 
benefit of certain 
the benefit of all classes 
in certain emergencies.” 


pact 
for the classes of 


. and for 


isers 


HE ORIGIN OF STARS AND GAI 

AXIES, by D. ter Haar, Scientific 
Monthly, December, 1953 there 
been attempts 
and 


a number of 
cosmogony 


lately 


general 


have 
to produce a 

probably von Weizsaecker’s ideas 
have the best chance to lead to a more 
detailed understanding of the formation 
evolution of stars and galaxies.” 


and 
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The nebula IC 405 is shown here as pho- 
tographed in hydrogen-alpha light by 
Shajn and Hase. The circle marks the 
location of the star AE Aurigae, whose 
motion is upward in this picture. The 
picture gives the impression that the 
dense oval patch of nebulosity, moving 
with the star, has swept up the inter- 
stellar material in its path, leaving the 
matter to the right of the sharp vertical 
edge in its original position. From the 
“Bulletin” of the Astronomical Institutes 
of the Netherlands. 


tail is a taint nebulous streamer, point- 
ing away from the direction in which 
the star is moving. This remarkable 
nebula and star are the subject of a 
recent stimulating discussion by A. 
Blaauw, of Leiden University, and W. 
W. Morgan, of Yerkes Observatory, in 
Bulletin 448 of the Astronomical Insti- 
tutes of the Netherlands. 

The space motion of the star, which 
appears to be shared by the nebula, is 
directly away from the Orion nebula, 
more than 30 degrees away on the sky. 
It is possible that the nebula might have 
once formed a part of the Orion nebula, 
being expelled from it about 2,700,000 
years ago. The authors suggest that 
IC 405 is the nebula out of which the 
star AE Aurigae has since condensed ; 
thus, the star must be younger than the 
nebula, perhaps only one or two million 
vears old. For if the star had been born 
at the time of the supposed expulsion of 
the nebula from Orion, the nebula 
should have lagged behind the = star 
on passing through any obstructing mat- 
ter; this has apparently not been the case. 

Drs. Blaauw and Morgan, following 
theories by Oort and Spitzer, explain 
the ejection of the nebula from Orion 
as due to the one-sided ionization of the 
cloud by hot stars in Orion; the effect 
is like that of a jet from a rocket, where 
reaction forces the rocket forward. 
Strong compression in the non-ionized 
parts of the cloud, a likely result of the 
expulsion, would then favor the forma- 
tion of a massive star or stars sharing 
the motion of the cloud. 





BETA CANIS MAJORIS STARS 


Stars of the Beta Canis Majoris group 
are early B-type variables, with ranges 
not more than a few tenths of a mag- 
nitude. ‘Their periods, easily determined 
trom the variation in radial velocity, are 
mostly between three and six hours. ‘Iwo 
recent papers report independent discov- 
eries that these stars have a period-lumi- 
nosity relationship, analogous to that for 
the classical Cepheids. 

In the Publications ot the Astronom- 
ical Society of the Pacific, D. H. Me- 
Namara, at the University of California, 
points out that his earlier discovery of 
a period-spectrum relation also implies 
a period-luminosity relation. He lists 10 
stars with periods between 3.6 and 6.0 
hours, whose spectra indicate absolute 
magnitudes ranging from — 4.7 to — 3.0. 
Arranging these stars in order of  in- 
creasing period puts them in order of 
increasing luminosity. When their ab- 
solute magnitudes and spectral types are 
plotted in an H-R diagram, the Beta 
Canis Majoris stars torm a steep band 
lying above the main sequence, appearing 
to join it at B3. 

The other discovery of the period-lumi- 
nosity relation is by A. Blaauw and MM. 
P. Savedoff, at Leiden, reported in the 
Bulletin of the Astronomical Institutes 
of the Netherlands. Working with only 
six stars, they find a similar connection 


between absolute magnitude and period. 


UTAH CRATERS MAN-MADE 

In October, 1952, Sky and Telescope 
carried an article by Dr. Richard N. 
‘Thomas, then of the University of Utah 
and Harvard Observatory, — entitled, 
“Four Possible Meteorite Craters in 
Utah.” This described small depres- 
sions in a rock wash that might have 
been explained by the impact of meteor- 
ites. The following letter has now 
been received (in answer to an inquiry) 
from Mrs. Van Wiley, of Antimony, 
Utah, which definitely eliminates the 
meteoritic possibility and explains the 
man-made origin of these craters: 

“In regard to the crater[s] 
miles below here, my husband had about 
25 cases of old dynamite which he and 
another farmer had purchased to use in 
making a drain ditch through a piece of 
swamp ground in their adjoining pas- 
tures. “They had a large ditcher dig the 
drain, so the powder wasn’t used and 
set here several vears until it was too 
dangerous to use. 

“They carefully loaded and hauled 
the 25 cases quite a ways from = any 
house or person and stacked [them] on 
this hillside, and then, using a 270 rifle, 
they fired into it discharging all of the 
dynamite. I think they had either two 
or three different piles. Of course, this 
caused all the brush, ete., to be burned 
off this hillside and the small crater-like 
holes.” 


some 


Observing the Messier Catalogue 


By Owen GINGERICH, //arvard College Observatory 


I HE OBSERVING repertoire of 
a great many amateurs is, un- 


fortunately, limited to the moon, 
planets, Orion nebula, Andromeda gal- 
axy, Hercules cluster, and a few other 
choice favorites. These are splendid 
sights, well worth observing. Many 
other worthwhile celestial objects, how- 
ever, can be seen with a telescope ot 
6- or 8-inch aperture. ‘he brightest ot 
these may be found in the Messie1 
catalogue, which is published as part ot 
this article, together with a key chart, 
on pages 158 and 159. 

Of the nearly 100 items in the orig- 
inal catalogue, 11 are nebulae and the 
others are divided about evenly among 
galaxies, globular clusters, and galactic 
clusters. ‘They range from 70 degrees 
north to 35 degrees south declination. 
At least a score of them can be seen at 
any time, but the selection of some of 
each type may not always be possible, 
since for evening observing most of the 
galaxies are best placed in the spring, 
the globular clusters in summer, and the 
galactic clusters in the fall and winte: 
skies of the Northern Hemisphere. 

Most of the galaxies are rather in- 
conspicuous, and a dark night is necessary 
tor success. Many telescope owners have 
located the Andromeda spiral, 4131, and 
have picked out the associated galaxies 
in the same field, 1132 and NGC 205. 
Fewer have found the widely illustrated 
\133 in nearby Triangulum. A perfect 
night and low power are required for 
this giant. Like the other spirals, it 
appears as a faint patch of light without 
detail, but much larger than most. be- 
cause it is one of the nearest, 1,500,000 
light-years away. 

‘Those seeking an unusual spiral sys- 
tem should be able to locate 4151 with- 
out much difficulty ; it is the Whirlpool 
nebula in Canes Venatici, whose irreg- 
ular companion appears to be whirling 
out from the main spiral. Its distance 
of about six million light-years (on the 
basis of doubling the earlier value) 
places it midway among Messier’s spirals. 
In a 6-inch telescope, both M51 and its 
irregular companion are readily discern- 
ible. 

‘The most distant Messier galaxies are 
15 members of the Coma-Virgo cluster, 
all about 16 million light-years away. 
Only with an atlas can they be identified 
with certainty; they are included in the 
lists and charts of Deep-Sky Wonders 
tor the Coma-Virgo region published in 
Sky and Telescope tor May and 
June, 1949. 

\164 will please those looking for a 
brighter galaxy after viewing the faint 
specks ot the main Coma-Virgo hunt- 
This galaxy, sometimes 


ing ground. 
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called the Black-eye nebula, can be found 
near the star 35 Comae Berenicis. 

‘The two northernmost Messier ob- 
jects, M81 and M82, are galaxies that 
will usually impress visitors. The first 
is spiral, while M82 is a bright irregulat 
system. With a rather low power, both 
may be maneuvered into the same field. 
‘The distance of M81 has recently been 
established at seven million light-years. 

As summer approaches, northern ob- 
servers replace low powers with high in 
resolve some ot the 
Messier charted in 
summer evening skies. Most amateurs 
have examined M13, the great cluster 
in Hercules which may be seen with the 
naked eye. Many are not aware that 
M4 in Scorpius, M22 in Sagittarius, 
and some of the Ophiuchus globulars are 
actually easier to resolve. “wo forerun- 
ners of the main group of summe: 
globulars give pleasant variety to spring 
observing: M3 in Canes Venatici, and 
\I53 in Coma _ Berenices. 

Messier’s open clusters are 
trated along the Milky Way and are 
therefore almost absent in the spring 
when it lies along the horizon. Some 
Messier clusters resemble random patches 
ot Milky Way so much that  identifi- 
cation becomes confusing, but M6 and 
M7, though deep in the Scorpius star- 
clouds, are striking enough tor recog 
nition. A fine field of stars such as these, 
or N44, Praesepe in Cancer, seldom 
tails to be impressive with low powers. 

Much variety is found among the 
clusters. A triplet in Auriga illustrates 
this: 4136 and M38 are coarse clusters, 
while 4137 appears as a fine pepper- 
shaker grouping. 4135, which 
Gemini nearby, fits midway in the scale. 
In Scutum, Mut is a fine fan-shaped 
selection which shows to best advantage 
under somewhat higher powers. 

The diffuse and planetary nebulae are 
perhaps the most interesting of all, partly 
because they are rare, but mostly because 
an amateur telescope will show some 
detail. “Traces of rifts and arms become 
visible in the Trifid nebula, M20. in a 
6- or 8-inch instrument, although the 
division into three parts does not show. 
One of the few Messie 
ated with another, 4120 joins the delicate 
open cluster Mar. 

Not too much imagination is needed to 
discover the shape of the Horseshoe o1 
Omega nebula, 4117, in Sagittarius 
Near the foot of the Northern Cross is 
\127, the Dumbbell nebula; the notches 
in this round patch should be evident in 
a good telescope. ‘his planetary is large: 
and brighter than \157, the famed Ring 
nebula in nearby Lyra, yet it is not ob- 
nearly as often. In ‘Taurus, 
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Mu, the Crab nebula, which led Mes- 1953, from the historical standpoint the 

sier to compile his catalogue, is for the Messier catalogue should be divided into 

hale and hearty who brave the winter parts, by object number, as follows: 

weather. Its pseudoplanetary appearance 

makes it an interesting object. In the I-45 

same region of the sky, M42 and M143, 

both numbers referring to parts of the 

Orion nebula, are usually well observed. 46-68 Additional objects first pub- 
Most of the Messier objects are plot- lished in the Connaissance des 

ted in Norton’s and the Skalnate Pleso Temps for 1781 

atlases; either of these is helpful and 

sometimes necessary for locating a par- 

ticular object. For telescopes with cir- 

cles, however, the positions in the ac- 

companying catalogue should suffice. 104-109 Objects reported by Meéchain in 
As described in my article in Sky and the Berliner Astronomisches 

Telescope, August and September, Jahrbuch for 1786 





First list from the //istoire de 
l’ Académie Royale des Sciences MESSIER 


for 1771 


69-103 Additional objects first pub- 
lished in the Connaissance des 
Temps for 1784 


Tue MessiER CATALOGUE 


VGC R.A. Dec. Const. Size Mag. Type 
h m(1950)° ’ : : 

1952 05 315 +2159 Tau 6x4 10 Pl—Crab nebula 

7089 21 30.9 01 03 Aqr 12 7 Gb 

5272 13 39.9 +28 38 CVn 19 6 Gb 

6121 16 20.6 26 24 Sco 23 6 Gb 

5904 5 16.0 +02 16 Ser 20 f Gb 

6405 36.7 3211 Sco 26 Cl 

6475 7 50.6 34 48 Sco 50 5 «¢] 

6523 00.7 2423 Ser 90 x 40 Di—Lagoon nebula 

6333 16.2 18 28 Oph 6 Gb 

6254 54.5 04 02 Oph 12 Gb 

6705 18.4 06 20 Set 12 Cl 

6218 14.6 0152 Oph 12 Gb 

6205 39.9 +36 33 Her 23 Gb—Hercules cluster 

6402 35.0 0313. Oph Gb 

7078 21 27.6 +1157 Peg : Gb 

6611 16.0 13 Ser Cl 

6618 17.9 1612 Ser ; Di—Omega or Horseshoe nebula 

6613 17.0 17 Ser Cl 

6273 59.5 26 11 Oph : Gb 

6514 59.6 23 Ser 2 ; Di—Trifid nebula 

6531 01.6 22 Ser y Cl 

6656 33. 23 § Ser 

6494 53. 19 Ser 

6603 De 18 Ser 
19 





~ 
2 





23 en 2l 20 19 


Constellation and star nan 


i 


> 4725 


Sgr 
6694 
6853 
6626 
6913 
7099 

224 

221 

598 
1039 
2168 
1960 


Sct 


Vul 


Sgr 


VGC R.A, Dec. Const. — Size 
m(1950) 
6779 146 +3005 Lyr 
Cap 6720 SED: “rae5% Lyr 
And Andromeda nebula 4579 2 aa Tas Vir 
And ‘ ‘ ; 5 4621 2395 “Fil 6b Vir 
Tri S 1649 241) +r Vir 
Per 4303 219.4 +0445 Vir 
Gem 2 r 6266 58.1 3003 Oph 
Au 5055 3.185. a2 CVn 
2099 Aur : , 1826 25438. +2157 ‘Com 
1912 5. Aur 3623 16.3 +1323 Leo 
7092 21 30. + : Cyg 32 : 3627 176 +3 17 Leo 
2682 48.5 +1200 Cnc 
2987 f CMa 32 . 4590 2 36.8 26 29 ~Hya 
1976 mee ma Ori 66 x 60 Great Nebula in Orion 6637 28.1 32 23 Ser 
1982 5 33. 5 Ori (NE wing of Great Nebula) 40 — 6681 40.0 —~32 21 Ser 
2632 Ji. oP Cne 90 Praesepe or the Beehive 6838 Slo 39 Sge 
Tau Pleiades < 6981 50.7 —12 44 Aqr 
Pup ; : 6994 56.2 2 50 Aqr 
628 34.0 +15 32 Pse 
6864 03.2 —22 04 Ser 
1472 227.3 +08 16 Vir } 7 650-1 39.1 +5119 Per 
2323 00.6 08 16 Mon 1068 2 40.1 14 Cet 
5194-! 3 27.8 +4727 CVn -Whirlpool nebula 2068 5 44.2 02 Ori 
7654 23220 +6119 Cas 1904 22.2 34 Lep 
5024 310.55 +18 26 Com 6093 14.1 2252 Sco 
6715 52.0 30 32. Sgr 3031 51.5 18 UMa 
6809 36.9 —3103 Ser 2 3034 51.9 +69 56 UMa 


Dumbbell nebula 
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PLANETARY NEBULAE 
DIFFUSE NEBULAE 
OPEN CLUSTERS 
GLOBULAR CLUSTERS 
GALAXIES 
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16 


have been omitted from 


Type 


Gb 
Pl—Ring nebula 


4594 


10 9 8 


7 6 5 


4 3 2 


this chart, for simplicity. The key matches that of our regular monthly star charts. 


NGC 


5236 
4374 
4382 
4406 
4486 
4501 
4552 
4569 


6341 
2447 
4736 
3351 
3368 
3587 
4192 
4254 
4321 


5457 


581 


3379 
4258 
6171 
3556 
3992 


R.A. 


m(1950)° ’ 


13 34.3 
2 22.6 
22.8 
23.7 
28.3 
12 29.5 
33.1 
34.3 


15.6 
42.5 
48.6 
41.3 
44.2 
11.9 
2 11.3 
2 16.3 
20.4 
01.4 


29.9 


12 37.3 
10 45.2 
12 16.5 
16 29.7 
11 08.7 
11 55.0 


Dec. Mag. 


Const. Size 
, 


~ 


—29 37 
+13 10 
+18 28 
+13 13 
+12 40 
+14 42 
+12 50 
+13 26 


Hya 10 
Vir a 
Com 4 
Vir 4 
Vir 3 
Com 6 
Vir 
Vir 


| on ee ee | 
Wh we ww hs Wo 


— 


Her 
Pup 
CVn 
Leo 
Leo 
UMa 
Com 
Com 
Com 


UMa 


+43 12 
—23 4 
+41 23 
+11 58 
T1205 
+55 18 
ris VI 
+14 42 
+16 06 
+54 35 


ad 
Nor Ow Iwnen 
Moot ot ot be tot og 
NUPN WP Ww Bp 

te 


to 


an 


+60 26 Cas 
Vir 
Leo 
CVn 
Oph 
UMa 
UMa 


-—~EP 2s 
rz 5) 
+47 35 
——[2 5 
“£90 57 
+53 39 


tos 


to 
o 


“1 cO 


Type 


Sp 
El 
El 
El 
El 
Sp 
El 
Sp 


Gb 
Cl 

Sp 
Sp 
Sp 
Pl 
Sp 
Sp 
Sp 
Sp 


Cl 


El 


Owl nebula 


Sombrero nebula 


ABOUT THE CATALOGUE 


The numbers with blank lines are the “er- 
rors or mysteries” described by Mr. Gingerich 
in his articles last August and September. 

The positions are for 1950, and constella- 
tions are according to the [AU boundaries. 
Sizes have been rounded to the nearest minute 
of arc. Magnitudes are approximate visual: , 
for globulars and clusters, they are rounded 
from M. Nabokov’s list in “Astronomische 
Nachrichten,” 241, Whole Number 5777, 1931; 
for galaxies, integrated photographic magni- 
tudes were raised 0.6 magnitude and then 
rounded; for planetaries, the magnitudes were 
supplied by Mr. Gingerich. 

Types of clusters are: Cl, open or galactic, 
from R. J. Trumpler, Lick Observatory “Bul- 
letin,” 420, 1930. Gb, globular, from Helen B. 
Sawyer, David Dunlap Observatory “Publica- 
tions,” 1, No. 20, 1947. 

Types of nebulae are: Di, diffuse, from S. 
Cederblad, Lund Astronomical Observatory 
“Meddelande,” Series II, No. 119, 1946. Pl, 
planetary, from H. D. Curtis, Lick Observa- 
tory “Publications,” XIII, Part III, 1918. 

Types of galaxies are: El, elliptical; Ir, ir- 
regular; Sp, spiral; from Shapley-Ames, Har- 
vard Observatory “Annals,” 88, No. 2, 1932. 


CORRECTION 


On page 291, column 1, of the September, 
1953, issue, the missing Messier objects should 
read, “M40, M47, M48, M91, M102 .. .” 
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X% #*% SKY AND TEACHER *% %X 


Spo nsored by the 


Teachers’ 


One Ilundred and One Astronomers 

At a meeting of the teachers’ commit- 
tee at Amherst College in December, 
1952, we learned that the National Sci- 
ence Foundation was interested not only 
in the support of astronomical research 
but also in the general improvement ot 
astronomy teaching in the colleges and 
universities. 

In order to formulate some definite 
proposals, we felt that we should know 
how important the teaching of astron- 
was to astronomers. As part ot 
this study some accurate information 
was needed concerning recipients of 
Ph.D. degrees in the United States in 
On September 17, 
1953, a one-page questionnaire was 
mailed to the 101 astronomers whose 
degrees had been received in the interval 
from January, 1945, through June, 
1953. 

These people are now widely 
tered, and the letters went to Australia, 
Belgium, Egypt, England, India, In- 
donesia, the Netherlands, as well as to 
all parts of the United States and Can- 
ada. We attempted to gauge our ques- 
tions so that they could be answered in 
about five minutes. We appreciate the 
unusual co-operation received — we had 
replies from 93 per cent of the group; 
of the seven whose answers we do not 
have, outside of the United 
States. 

Of those answering, 86 per cent had 
received their undergraduate degrees in 
this country, from institutions varying 
greatly in type and size as well as in 
geographical location. Represented by 
a single student were Arizona, Augus 
tana, Boston College, Boston University, 
Brown, Carleton, Case, College of the 
City of New York, Denver, Drake, 
Drexel, Hamilton, Illinois, Indiana, 
lowa State, Johns Hopkins, Kansas, 
Kentucky, Minnesota, Missouri, Park, 
Pennsylvania, Princeton, Radcliffe, 
South Carolina, Vassar, Virginia, Wis- 
consin, and Wooster. Brooklyn, Cin- 
cinnati, Northwestern, Ohio — State, 
Smith, and Wellesley each provided two 
of the group, while Dartmouth, Mich- 
igan, Swarthmore, and the University 
of California at Los Angeles each had 
three graduates. The University of 
California and Harvard had eight each 
and Chicago was represented by 12 un- 
dergraduate degrees. 

Of these 42 colleges and universities, 
only 10 have astronomy departments 
which give graduate work through the 
Ph.D. degree. whose under- 
graduate and Ph.D. degrees came from 
the same institution totaled 25, but onl) 
it of these listed astronomy as their 


omy 


the postwar years. 


scat- 


three are 


‘Those 


160 Sky 


Committee of the American 


Astronomical Soctety 


undergraduate major. For the group 
as a whole 32 per cent of the under- 
graduates majored in astronomy while 
had either mathematics, 
physics, or a combination of these as 
their major. Of the 94 who answered 
there were tour whose training was in 


52 per cent 


engineering. 

‘The graduate degrees show much less 
range, as seen trom the following list of 
Ph.D. degrees in astronomy granted in 
the United States, from January, 1945, 
through June, 1953: 
2 Columbia 
lowu 
Pennsylvania 
Yale 
Virginia 3 
Northwestern i 
Wisconsin ] 


Chicago 25 
Harvard-Radcliffe 22 
California 16 
Michigan 9 
Princeton 6 
Georgetown ! 
Caltech ) 

One ot the questions asked whether 
their interest in astronomy had devel- 
oped in pre-college years, as an under- 
graduate, or later. “Vhe replies showed 
that 60, 26, and 14 per cent, respectively, 
tell into these three intervals. “These 
results should be heartening to those 
astronomers connected with  planetari- 
ums or with groups of young people. 

Of most interest is the use of their 
training made by the ror astronomers. 
The last two questions asked the titles 
and locations of astronomical positions 
previously held, with approximate in- 
tervals of time, and the title and loca- 
tion of the positions now held (astro- 
nomical or otherwise). In evaluating 
the answers, we excluded graduate as- 
sistantships in research or teaching at 
the institution from which each degree 
was obtained. “he present positions 
may be divided into three groups: 

4A. With teaching rank at universities 
protessor, 5; associate pro- 
fessor, 4; assistant 25; 
turer or instructor, 10. “Votal, 44. 

B. All research: at observatories, 22. 
As physicists or mathematicians, with 
university or educational connection, 9; 
with industries, 4; with the government, 
8. ‘Total, 43. 

C. Others: in armed forces, 1; house- 
wife, 5; theological student, 1. ‘Votal, 7. 

Ot group 4, 89 per cent were teach- 
ing at least one class in astronomy, at 
33 different colleges or universities, 30 
of them in the United States. Of the 
per cent had done 


or colleges: 


protessor, lec- 


other two groups, 72 
no college teaching. 

Nine of the 15 women in the group 
are married and, of those, three con- 
tinue with teaching or research in con- 
nection with a university, and one is 
a research physicist. Five of the 15 are 
included in group 4. 

Many times we have heard general- 
izations about the trend from teaching 
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toward research. It is interesting that 
only 10 per cent of this group had taught 
more than one year and then changed 
completely away from teaching, while 
three per cent had left all-research po- 
sitions to do some teaching. 

It was pointed out by one of our par- 
ticipants in the survey that the question 
of impending military service has had an 
effect on long-term plans for some of 
those who had received their degrees 
most recently. 

In the letter that went with 
questionnaire, we mentioned that there 
was an indication that the supply of 
qualified teachers of astronomy was lim- 
ited and suggested that this might mean 
an underproduction of astronomers. Sev- 
eral replies did not agree with this 
statement. For well-established depart- 
ments with equipment that any one of 
us would like, there is no difficulty in 
filling vacancies as they occur. It was 
to institutions with less adequate equip- 
ment that the statement referred. 

This report is closed with some ques- 
tions that may stimulate further work 
along these lines: Could not the whole 
field of astronomy be strengthened if a 
wider basis of instruction and_ interest 
were developed? Do you think that a 
course in descriptive astronomy should 
be available in all liberal arts colleges ? 
If so, what should be our responsibility 
in the training of qualified teachers and 
in the general improvement of the teach- 
ing of astronomy? 

A. MARGUERITE RISLEY 
Randolph-Macon Woman's College 
Lynchburg, Va. 


our 





COMET CATALOGUES 

In News Notes in the April, 1951, 
issue was noted a list of comets  pre- 
pared by F. Baldet, printed in’ Paris. 
Now, Dr. Baldet and Miss G. de Obal- 
dia have prepared a catalogue of comet 
orbits from 467 B.C. to A.D. 1952, 
a publication of the Meudon section of 
the Paris Observatory. The total num- 
ber of cometary apparitions up to 1952 
is 1,647, for 763 of which orbits have 
been calculated. The latter number in- 
cludes 222 returns of periodic comets; 
thus, orbits of 541 different comets are 
known. 

Another catalogue of comet orbits has 
appeared in Acta Astronomica, pub- 
lished at Cracow, Poland. In it Jiri 
Bouska, of Prague, extends the 1936 
catalogue of the Japanese astronomer 
A. S. Yamamoto. Bouska and Yama- 
moto cite elements for 742 comets (in- 
cluding 99 discovered between 1936 
and 1949), representing 525 separate 
comets. 

Bouska further lists all comets ob- 
served at more than one return to peri- 
helion, a total of 45. Of these, 27 be- 
long to Jupiter’s family, five to Saturn’s, 
one to Uranus’, and eight to Neptune's. 





Amateur Astronomers 


ANNIVERSARIES IN NEW YORK AND ARGENTINA 


HIS YEAR the Junior Astronomy 
Club is celebrating its 25th anniver- 
sary. Its first meeting was held in the 
American Museum of Natural History, 
in New York City, on April 26, 1929. 
From an original membership of 106, 
through our record enrollment of over 
1,600 members, the club has maintained 
an average membership of about 500, 
The society consists mostly of boys and 
girls of high school age and younger, 
although there are quite a few adu!ts in 
the organization. ‘he regularly sched- 
uled monthly meetings include one each 
vear, known as the Junior Competition, 
when several members deliver short talks. 
Saturday afternoon classes, taught by 
older members, are held in the club office. 
On the first Saturday of each month, 
observing meeetings are held at Mosholu 
golf course, in the Bronx. Additional 
meetings are scheduled during the sum- 
mer, and at other times smaller groups 
meet in various localities for observing. 
The Junior Astronomy News, written 
and edited by club members, has been 
produced since 1929. 
Junior Astronomy Club offices are now 
located in the Brooklyn Public Library, 


COLUMBUS SOCIETY CONDUCTS 
PUBLIC NIGHTS 


The Columbus Astronomical 
has had the responsibility of operating 
guest nights at the McMillin Observatory, 
Ohio State University, throughout 1953. 
This endeavor has been a great experience 
in many ways, and has added a number 
of new members to our group. We are 
glad that our efforts have been successful, 
and that we will continue the work for 
1954. Perhaps other groups can have a 
similar opportunity. 

These public nights are on the first and 
third Saturdays of every month, except 
July and August, at 7:30 p.m. 

FRANK P. HUDNALL, president 
Columbus Astronomical Society 
McMillin Observatory 

Columbus 10, Ohio 


Society 





MIDDLE EAST CONVENTION 


The Middle East region of the Astro 
nomical League will hold its convention 
on May 28-30 in Pittsburgh, Pa., at the 
3uhl Planetarium and Institute of Popular 
Science, Federal and West Ohio Sts. The 
Amateur Astronomers Association of 
Pittsburgh, host society, will celebrate its 
25th anniversary in conjunction with the 
convention. 

Registration will open Friday evening, 
May 28th, followed by a planetarium sky 
show at 8:30 p.m. Saturday's 
will be followed by a banquet in the 
Roosevelt Hotel ballroom, with a visit to 
Allegheny Observatory later. On Sunday 
there will be a possible trip to an optical 
shop in the Pittsburgh vicinity. Tentative 
plans include an instrument exhibit, and 


sessic mS 


Grand Army Plaza, Brooklyn 38, N. Y.. 
and lecture meetings are held there also. 
Apert R. HINN 


and STEPHEN P. MARAN 
Junior Astronomy Club 


‘The amateur astronomical society ot 
Argentina, “Amigos de la Astronomia,” 
has reached its 25th vear. The organ- 
ization was founded on January 4, 1929. 
Since then, it has spread knowledge ot 
astronomy to the Argentine public by 
means of lectures, observation parties, 
and two astronomical shows. A. third 
exhibit, to commemorate the 25th an- 
niversary, will be held at the association 
headquarters, April 17-30. 

The society has its own building (de- 
scribed in Sky and Telescope, December, 
1944), with an observatory housing an 
8'4-inch refractor, and many smaller 
telescopes. ‘There is a library, lecture 
room, classroom, laboratory, and a work- 
shop tor telescope makers. 

Carzos L. SEGERS, secretary 
Amigos de la Astronomia 
Ay. Patricias Argentinas 550 
Buenos Aires, Argentina 





discussion of the total solar eclipse and 
the general convention following it. 

The Roosevelt Hotel, a short walk from 
the planetarium, has been selected for 
hotel headquarters. All reservations are 
to be made directly by the individuals con- 
cerned. Adam L. Ott, Jr., is convention 
chairman, and may be addressed at AAA 
Headquarters, Buhl Planetarium, Pitts 
burgh 12, Pa. 

P. NASH ANDERSON, chairman 
Middle East Region 


Astronomical league 


MADISON LEAGUE CONVENTION 


Bulletin No. 1 of the Astronomical 
league’s general convention at Madison, 
Wis., July 1954, has been issued. 
It contains preliminary information and 
a printed folder describing astronomical 
attractions and the University of Wiscon 
sin campus. The convention will be con- 
ducted by the North Central region and 
the Madison Astronomical Society. 

The Kronshage unit of the university 
dormitories has been turned over to con 
ventionites. The first 150 persons who 
deposit $4.00 toward room and board at 
the rate of $5.50 a day per person can 
be accommodated there. If cancelation 
notice is received before June 20th, the 
$4.00 will be refunded. Hotels and motels 
are available also, and these will be listed 
in a later bulletin. 

The convention registration fee will be 
$1.50 per person if paid prior to May 
Ist, thereafter $2.00. The fee and the 
deposit tor dormitory accommodations 
should be sent to Mrs. Harold B. Porter- 
field. registration committee chairman, 


3-5, 


1001 Madison § 
Wis. 

Space will be provided for both com- 
mercial and amateur astronomical exhibits 
interested in exhibiting should 
write Ralph Buckstaff, 1039 N. Main St., 
Oshkosh, Wis., or Max Lindemann, 
4154 Nakoma Rd., Madison 5, Wis 

For information on the trip from Mil 
waukee to the June 30th eclipse, returning 
to the convention at Madison, readers 
should contact Roy LL. Dodd, 7918 Mil 
waukee Ave., Wauwatosa 13, Wis 


University Bay Dr., 


Those 


THIS MONTH’S MEETINGS 
Buffalo, N. Y: Buffalo Astronomical 


Association, 7:30 p.m., Museum of Sci 
ence. March 3, Dr. FE. ‘TV. Welmers, Bell 
Nireraft Corp., “Speed vg 


Cambridge, Mass.: Bond Astronomical 
Club, & p.m., Harvard Observatory. March 
4, John Patterson, Museum of 
Science, “Man Copies the Heavens.” 

Chicago, IIL: 
Society, 3:30) p.m., 
March 14, Dr. C. C 
lowa, “Meteors.” 

Cleveland, Ohio: Cleveland 
ical Society, 8 p.m., Warner and 
Observatory. March 12, Dr. I. M 


Fels Planetarium, “People and the Stars.” 
] 


Dallas, Tex.: 


Joston 


Burnham Astronomical 
Adler Planetarium 
Whe, University of 


\stronom 
Swasey 
Levitt, 


Texas Astronomical So- 
ciety, 8 p.m., Dallas Power and Light 
Co, auditorium. March 22, FE. M. Brewer 
and Floyd L. Shirey, “Making Your Own 
lelescope.” 

Geneva, Ill.: Fox Valley Astronomical 
Society, 8 p.m., City Hall. March 9, Di 
Gilbert O. Raasch, Illinois State Geological 
Survey, “Mountain Heights and 
Depths.” 

Lake Charles, La.: Lake Charles Ama 
teur Astronomers Club, 7:30 p.m., Me- 
Neese State College. March 10, W. F 
Dunean, “Nebulae and Galaxies.” 


Ocean 


Lansing Amateur As 
tronomers, & p.m., No. 8 Fire Station 
March 18, Dr. Harry Bendler, Michigan 
State College, “Astrophysics.” 

Lorain, Ohio: Black River 
ical Society, & p.m., Spang Bldg. 


Jy eee 


Lansing, Mich.: 


\stronom 
March 


Sipple, “Celestial Sightseeing x 


Minneapolis, Minn.: Minneapolis As 
tronomy Club, 7:30 p.m., Public Library 
March 3, Dr. Mark Graubard, “Astronomy 

-an Ancient Ancient 
ments.” 


New York, N. Y.: Amateur Astron 
omers Association, 8 p.m., American Mu 
seum of Natural History. March 3, Sam 
uel C. Silver, “Astronomy in) Surveving 
Mapping.” 


Science, Instru- 


and 


Teaneck, N. J.: Bergen County Astro 
nomical Society, 8:30 p.m., Observatory, 
107 Crantord Pl. March 10, Capt. C. V 
Lee, “Western Observatories and Their 


Work.” 


Washington, D. C.: National Capital 
\stronomers, 8:15 p.m., Commerce Dept 
auditorium. March 6, Dr. James C. Bart- 
lett, Jr., American International Academy. 
Inc., “The Jovian Version of Sunspots.” 
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Comyaletely up-to-date... 


ASTRONOMY 


Revised Brief Edition 


WILLIAM T. SKILLING 
ROBERT S. RICHARDSON 


—-o ——_ 


A brief elementary text rewritten to 
provide the student with authoritative 
discoveries and 


material on modern 


research, 


* Discusses increasing importance of 
astronomy in relation to recent dis- 


coveries in nuclear physics. 


* Presents subjects of general interest 


with emphasis on fundamentals. 


* Maintains a balance between solar 


system and stellar materials. 


*Contains 12 novel two-page star maps 
as well as photographs made with the 
aid of the “Big Schmidt” at Palomar. 

March 1954 


HENRY HOLT New York 17 




















Astronomy Films 


16-mm. sound, 400-foot reels 


Reel 
I THE SUN 
II THE MOON 
THE SOLAR SYSTEM 
THE MILKY WAY 
V EXTERIOR GALAXIES 


Subjects 


Narration by Dr. Ruroy Sibley. 
Highly commended by Visual Aid 


Departments, Film Libraries, 


Schools, Colleges and Educators 
throughout the country. 


Corresponding Slide Strips 
available. 
International 
Screen Organization 
609 PHILADELPHIA AVENUE 
WASHINGTON 12, D. C. 


BOOKS AND THE SKY @W 


A GUIDE TO THE MOON 


Patrick Moore. W. \W. 
Inc., New York, 1953. 


N THIS BOOK, Patrick Moore pre- 

sents one of the best-rounded pictures 
of the earth’s satellite published in this 
century. Combining a wealth of fact with 
theory, it is lucidly written in “popular” 
style, but it will be a welcome addition to 
the library of the more serious student 
of the moon as well as a valuable help to 
the beginner. * 

The book’s lively account of the moon 
as the probable target of man’s first 
venture into space, together with its esti- 
mate of the conditions these voyagers will 
encounter, is appropriate to a_ space- 
minded age, and doubtless will win many 
readers with only a general interest in 
astronomy. 

Moore writes with authority rare among 
recent authors of lunar studies. He has 
devoted years to physical observation of 
the moon’s surface. He is a council mem- 
ber of the British Astronomical Associ- 
ation and secretary of its lunar section, 
a fellow of the Royal Astronomical So- 
ciety, and a member of the council of 
the British Interplanetary Society. The 
book includes a foreword by H. Percy 
Wilkins commending it as “accurate, fac- 
tual, and informative.” 

In its 17 chapters and three appendices, 
A Guide to the Moon considers our queen 
of the night from many viewpoints. The 
author orients his subject with a descrip- 
tion of the place of the moon in the 
universe, and discusses theories of the 
origin of the earth-moon system. Lunar 
phases and librations are clearly and 
simply explained. Highlights of the his- 
tory of lunar observation and the growth 
of knowledge of the earth’s companion 
are presented. Two chapters describe the 


Norton and Co., 
255 pages. $3.95. 


moon’s surface and prepare the reader 


for an imaginary tour of lunar scenes, 
such as might be encountered by the first 
travelers landing their rocket in the great 
Ocean of Storms near the crater Herodo- 
tus. 

Moore plunges with resolution into con- 
troversial subjects, such as the origin of 
lunar formations, possible changes on the 
lunar surface, and the possibility of life 
on the moon. Concerning the last of these, 
he writes, “On the whole moon there is 
no living thing, apart perhaps from a few 
scattered patches of lichen or moss-type 
vegetation on the floors of some of the 
craters.” 

As have others before him, the author 
believes there is good evidence for the 
existence of an extremely rare lunar at- 
mosphere, perhaps with a surface density 
of 1/10,000 or less that at the surface of 
the earth. Such a density, he points out, 
would largely protect the moon’s surface 
from meteoric impact, for the actual 
density at an altitude of 50 miles would 
be equal to that at the same height above 
the earth. On the moon, in such a case, 
the density at higher levels would be 
greater than that of the terrestrial atmos- 
phere. Thus, ordinary meteors (which 
generally appear about 80 miles above the 
earth’s surface and burn out at about 50 


miles) would be as effectively shielded 
from the moon as they are from the earth. 
Moore reiterates the need for organized 
amateur study of lunar meteor trails and 
impact flares as likely means of learning 
more about a possible lunar atmosphere. 

The surface of the moon, he thinks, 
was largely molded by volcanic and in- 
ternal igneous activity, with meteoric im- 
pact relegated to a minor role in producing 
smaller craters and craterlets. Admitted- 
y, he writes, “this picture of the surface 
molding leaves much to be desired,” but 
it does account for many of the observed 
facts, “which neither the impact nor the 
various tidal theories can do.” 

More than a century ago professional 
astronomers, on the basis of evidence then 
at hand and the observational equipment 
of the time, concluded that the moon is a 
dead, airless, and changeless world. They 
saw little purpose in continuing observa- 
tion, and this has, in the main, become 
the traditional view of the professional. 
As a result, selenology has developed 
largely as the work of observers rising 
from the ranks of the amateurs. None- 
theless, the observations of hundreds of 
students of the moon have been preserved 
in drawings, maps, and photographs made 
during the past 150 years. 

Moore believes the evidence of these 
drawings and maps is conclusive that 
changes are taking place in the features 
of the lunar surface. He cites particularly 
the case of the formation Linné, which 
was shown in drawings made prior to 
1844 as a well-defined and easily observ- 
able crater, but which now is obscure and 
difficult. He notes that other crater for- 
mations mapped by early reliable observ- 
ers are not now to be found, while present 
observers detect formations that are un- 
accountably missing from older maps. 
He concludes that a change in Linné is 
established and that others are possible, 
but that alterations are rare and major 
upheavals definitely belong to the past. 
Accounts: of mists and strange obscu- 
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Some nights this month stargazing will 
be a waste of time because of wind- 
shaken telescopes. Don’t waste these 
nights, though. Charts can be studied 
while the wind blows (if you have the 
charts). Perhaps friends will drop in, | 
and when the conversation gets to as- 
tronomy the charts will be handy. Also, 
slides will change the words of your 
astronomical discussions into pictures. 
Better get that order into the mail. 
slide sets — 3 chart sets 

slide sets — 2 chart sets 

slide sets — 1 chart set 

slide set — 3 chart sets 

slide set — 2 chart sets 

slide set — 1 chart set 


chart sets ... $9.25 
chart sets ... $6.25 
chart set .... $3.50 
Single charts .. $ .20 
(Slides are 35-mm.; charts sets — 8% x 11) 
Large wall charts (all available) 27” x 35”, 
are $3.50 each; discounts on quantities. 
New circular? Write us. 
Projector circular? Ask for it. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A 
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rations temporarily hiding lunar features 
open the door to a fascinating obser- 
vational field. 

A chapter is devoted to “The Other 
Side of the Moon,” with some well-founded 
guesses as to the probable appearance of 
a hemisphere which will be discovered 
by the first space travelers, and the sug- 
gestion that much can be learned before 
that time by a systematic mapping of 
bright rays which appear to center at 
points on the hidden surface. 

The mechanics of eclipses of the moon 
are considered. The possibilities are dis- 
cussed of observing lunar phenomena 
arising from sudden temperature changes, 
information from occul- 
meteor trails during 


and of gaining 
tations and lunar 
eclipses. 

Finally, the author reviews problems of 
rocket travel to the moon and establish- 
ment of a permanent base there. 

The appendices give information on the 
technique of lunar observing, moon liter- 
ature and maps, and brief descriptions of 
many lunar features. End papers present 
a simple outline map showing 212 named 
formations, and a key is provided to aid 
in locating each of these. The book is 
adequately illustrated with drawings and 
photographs. 

While all observers will not agree with 
all of the author’s conclusions, it is ap- 
parent that he has tried to derive them 
from the evidence rather than picking and 
choosing facts to support a theory. The 
book brings lunar observation up to date, 
valuable summary of 
now almost en- 


and provides a 
earlier works that 
tirely out of print. 
JACKSON T. CARLE 
Association of Lunar and 
Planetary Observers 


are 





A BIBLIOGRAPHY ON 
METEORITES 


Harrison Brown, editor. University of 
Chicago Press, Chicago, 1953. 686 pages. 


$10.00. 


Bibliography on Meteorites is a 
key to the literature of research on 
meteorites for the years 1491 through 
1950. In this stupendous and valuable un- 
dertaking, Dr. Brown has had the assist- 
ance of associate editors Gunnar Kullerud 
and Walter Nichiporuk. 
Under some 8,600 major 
proximately 25,000 separate references are 
found. They have been compiled from 
1,086 journals, magazines, and newspapers, 
and 840 books, monographs, catalogues, 
and pieces of correspondence. Original 
research items are listed according to the 
year of their publication, and within each 
vear alphabetically by author. Abstracts 
and reviews of a paper are listed together 
with the major reference, but without 
mention of the reviewer’s name. On the 
average there are two abstracts or re- 
views corresponding to each of the pri- 
mary articles cited. Following the bibli- 
ography a cross-reference index accord- 
ing to author is given. At the end of the 
volume, all of the publications searched 
for references are listed. 
If either the author of a particular arti- 
cle or the approximate date of a mete- 
is known, the book readily 


entries ap- 


oritic event 


enables one to locate the desired refer- 
ence. On the other hand, for assembling 
the literature on some particular subtopic 
in the study of meteorites (for instance, 
achondrites, the Lake meteorite, 
tektites), this particular volume will not 
be too easily helpful. However, this is 
but the first of three contemplated vol- 
umes. It is to be followed by two to be 
entitled, “Meteorites and Their Proper- 
ties,” of which the first will contain 
alphabetical, chronological, and geograph- 
ical indexes of all meteorites and descrip- 
tions of stony and stony-iron meteorites. 
The final volume will include descriptions 
of the iron meteorites, chemical analyses, 
a directory to meteorite collections, and 


Goose 


a general subject index on meteoritjcs and 
related topics. The three volumes, which 
will comprise An International Catalogue 











SKY—-SCOPE 


The new and improved 31, -inch || 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
Y-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.15 
6-power Finders .... postpaid, ea. $7.50 
We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 
THE SKYSCOPE CO., INC. 
475-8 Fifth Avenue, New York 17, N. Y. 

















Model B Spitz Planetarium 


THE 


MODEL B SPITZ PLANETARIUM is new ... 


modern ... up to date in conception, design, and 
manufacture ... fulfilling in a completely satisfactory 
manner every requirement for a major planetarium 


installation ... 


BUT 
the projector, while important, is only one part of 
the problem that faces the prospective purchaser and 
operator of a large planetarium. 
The Spitz Laboratories staff is prepared to offer every type of 
service in planetarium planning, financing, construction, and 


operation. 


We have had many years of experience embracing 


every problem of the world’s largest and smallest installations. 


SPITZ LABORATORIES, Inc. 


Elkton, Maryland 


Telephone: Elkton 666 
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| PRECISION | 
| ASTRONOMICAL INSTRUMENTS | 


| Refracting Telescopes, optics or | 
complete instruments including 
| dual-speed motor drives, in || 


sizes 4" 8”, and larger 


OUR SPECIALTY | 


such as: Pro- | 





hard-to-get” items, 
fessional-type Mountings, Position i | 
Filar Micrometers, Solar Diagonals, ||! 
Turret Eyepiece Holders, Spectro- | 
graphs, Projecting Reticles for guide | 
telescopes, and others | 


ALL INSTRUMEN 


AND BEAUTI IFULLY FINISHED 
CARROLL & BOHANNON 


| 3415 Santa Carlotta St. Le Cc resconta, Calif. 
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> CUSTOMED | 























The Mark III, Deluxe Model, 
Sidereal Telescope Drive is 
now available. 
Entirely new 


| 

| 

= | 

TELESCOPE DRIVES || 
| 

| 


design. Bodine 
synchronous motor, automatic || 
clutch, right ascension circle, 
two indicators, ete. Precision 
fabrication, 

Write 


for information 


and photographs 


free 














should conta all the neces- 
material in the liter- 


ot Meteorites, 
cross-reference 


sary 
ature of this subject. 

While the publishers on their jacket for 
the present work advertise that it is “truly 


complete,” the editors themselves do not 
make this claim. In the introduction they 
state, “The Editors recognize that the 
bibliography here presented is by no 
means complete. A number of references 


as 


have been located too late for inclusion 
in the main body of this volume. As 
time goes on, these additional references 
will be accumulated and included as a 
supplement to the second volume.” 

\s the primary listing of the references 
is chronological, a quick inspection indi 
cates to some extent the growth of sci- 


entific interest in meteorites over a period 


in excess of 450 years. Counting pages 
by half-century intervals, I arrive at the 
following tabulation: 

Period Pages of 

references 

1500-1750 1 per half century 

1750-1800 5 

1800-1850 80 

1850-1900 220 

1900-1950 260 
The upsurge after 1800 may in part have 
been induced by the spectacular showe1 


of Leonids in 1799, although at that time 
the relationship between meteors and me- 
teorites was not at all generally admitted. 
The fall of stones at l’Aigle, France, in 


1803, however, was followed by a marked 





H & W OPTICAL CO. increase in publications for that year; 
4358 Kenyon Ave., Venice, California compare the number of major references 
listed at this time: 1800, five reterences; 
-— ——————————— = — | 
| 
MAKING YOUR Own TELESCOPE, by Allyn J. Thompson — This book give: | 
omplete instructions on how to make a 6-inch reflec ane J telescope, including 
the mirror and cell, tube, equatorial mounting, and tripod , with discussion of 
eyepiece etting circles, and suggestions for a second telescope $4.00 
INSIGHT INTO ASTRONOMY, by Leo Mattersdorf—A book for the layman 
inswering the questions the average person has on astronomy $3.50 | 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by Philipp Frank — | 
The general theory of relativity discussed for the layman $.50 | 
: ee 
SKY SETS I— 24 pictures of the solar system and galactic objects, each 8?/, i 
1134 inches prirted on heavy paper, with a white border. A separate sheet || 
C iption ncl $4.00 HI 
. i 
MOON SETS 8 ser e pictures from Lick Observatory negatives, each 
Bio x 11% heet 12 x 18 inches. Small key charts are provided for the identi- 
heation of lunar seas, mou ntain ana crater $3.00 
ATLAS OF THE HEAVENS 16 charts covering the entire sky, each 18 x 24 | 
inches, make up the Skalnate Pleso Atlas of the Heavens. The charts show 
ll stars to visua ignitude 7.75, including binary and multiple stars, and 
iriable All xies brighter than 13.0 are included, as well as clusters and 
nek é M ry outline $6.00 
ap o 25 inches in diameter | 


WORLD-WIDE PLANISPHERE, by 
stellation charts and masks to 


latitudes 


snow 


nignt or year wt al 


Payment should accompany your order; stamps accepted. 


| Sky Publishing Corporation 
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nine; 1802, 23; 1803, 560; 1804, 32; 
20; 1806, 28. World events also 
had their influence, as trom 1942 to 
1946, when the number of references 
averages about half of those for adjacent 
prewar and postwar vears. 

Astronomers and meteoriticists will ap 
plaud the publication of A Bibliography 
on Meteorites, and await the completion 


1801, 
1805, 
have 





of the two promised volumes. 
DORRIT HOFFLEIT 
Harvard peisatiaiienoiel 
NEW BOOKS RECEIVED 
Space Travet, Kenneth B. Gatland and 
fnthony M. Kunesch. 1953, Philosophical 


Library. 205 pages. $4.75. 

Mr. Gatland is a British aircraft designer. 
and the practical and factual viewpoint of the 
book reflects this engineering background. 
There is a detailed summary of present-day 
accomplishments and problems in rocketry, 
and an appraisal of possible future develop- 
ments, 


THe Moon. George Gamow, 1953, Schuman, 
118 pages. $2.50. 

Dr. Gamow has written this book — tor 
Schuman’s “Man and His World” series, 


for junior and senior high school science use. 
There are brief discussions of phases and mo- 
tions of the moon, the tides, the lunar surface, 
and travel to the moon. 


High Attirupe Rocket Researcu, Homer FE. 
Vewell, Jr.. 1953, Academic Press. 298 pages. 
$7.50. 

Dr. Newell is head of the Rocket-Sonde 


Research Branch of the Naval Research Lab- 
oratory in Washington, and so is unusually 
qualified to write this technical book on 
the scientific use of rockets. The topics con- 
sidered are the construction and performance 
of high-altitude rockets used for research, in- 
strumentation of rockets and the recovery of 
data, and the information obtained to date 
by rocket techniques on physical conditions 
in the upper atmosphere, solar radiation, the 
ionosphere, terrestrial magnetism, and cosmic 
rays. There are extensive summaries of ex- 
perimental data, and full bibliographies of 
scientific papers. 

Sicut Repuciion ‘TABLES FOR AIR NAVIGATION, 
Vol. 3, Latitudes 40°-89°, Declinations 0°-29°, 
H Nautical Almanac Office, 1953, H. M. 
Stationery Office, York House, Kingsway, Lon- 
don W.C.2. 338 pages. £1 Is. 

Primarily intended for the air navigator, 
this volume will have many uses for the as- 
tronomer who has to deal with the conversion 
of co-ordinates. The principal table allows 
one to read directly the altitude (to one min- 
ute of arc) and the azimuth (to the nearest 
degree) of a star whose hour angle and dec- 
lination are known. 

The ~— ‘rial is a British reprint of part of 
the U. S. Navy Hydrographic Office Publication 
H. O. 249. The computations were made 
jointly by the Hydrographic Office and the 
Nautical Almanac Office. Vol. 1 of this series, 
composed of tables for six selected stars, was 
noted in the March, 1953, issue. 


Tue Sux, Gerard P. Kuiper, editor, 1953, 
University of Chicago Press. 745 pages. $12.50. 

All aspects of contemporary solar research 
are analyzed in this first installment of a four- 
volume series on the solar system. The score 
of contributors includes Bengt Stroemgren on 
the sun as a star, M. Minnaert on the photo- 
sphere, H. C. van de Hulst on the chromosphere 
and corona, K. O. Kiepenheuer on solar ac- 
tivity, and J. L. Pawsey and S. F. Smerd on 
solar radio emission. The work is designed to 
be both a reference handbook for the specialist 
and a volume understandable to anyone versed 
in the physical sciences, 





UNUSUAL OPTICAL BARGAIN 
ECLIPSE OBSERVERS! ATTENTION! 


Get Ready for the BIG EVENT... June 30, 1954 
YOUR MOST IMPORTANT SINGLE ACCESSORY IS OUR 


STAR SPECTROSCOPE 


ONLY *32’ 5 POSTPAID 
EASILY A $100 VALUE... 
sa aaa aaceaen AT TTI eee 


AT SUCH AN AMAZING LOW PRICE Are you planning now to observe the total eclipse in June’? Will your equipment 


a include everything you need for this great astronomical event? We can supply 
FITS STANDARD 5 PRISMS many needed parts, filters, and the like, all deseribed in our catalog, but most 
EVEPIECE CROWN AND 3 CYLINDRICAL of all you should have our Stur Speetrosecope to view the flash spectrum. 

a FLINT GLASS he LENSES The flash spectrum occurs just when the moon has covered every bit of the 
y ys brilliant photosphere, Then the normaily dark absorption-line spectrum of the 
| - sun changes abruptly and magically to the bright-line spectrum of the chromo- 
PS sphere and the reversine layer. This is the instant of the beginning of totality. 
Then you watch the bright lines become fewer and fewer as the moon moves or 
} until it has covered the whole chromosphere . but that is not all, The sam 
thrilling observation can be made at the end of totality, on the other side of the 
EVE PIECE sun. There the flash spectrum appeurs first from the top of the chromosphere, 
STAR eradually vets brighter and more complex, and at the end of totality suddenly 
| YOUR TELESCOPE SPECTROSCOPE reverses to the ordinary solar spectrum, The height of the sun's chromosphere 
ee can be estimated from the time during which the flash spectrum is visible 
The STAR SPECTROSCOPE is a must if you are going to observe this marvelous 
sequence of events Attach it to your telescope eyepiece a few minutes before 





























YOU CAN USE THIS STAR 


SPECTROSCOPE totality. The crescent of the sun acts as its own slit as the moon makes it nar- 


with Any Eyepieces — w E rower and fainter. The flash spectrum, as shown in astronomical pictures, needs 

but It's Especially Threaded to Fit the E URG . : a ee ae tr yep por ec gphostonr digg a 

: ren Gn » As : Sve. same pos: is as the di ‘ e sun's o lary spe t emonstrates 
Sens Tages Tene Aapmemne Mh you TO Kirchhoff’s laws of the formation gf spectra 


pieces: P 
Amateurs cun time the second and third eclipse contacts The appearance and 


Imported! Mounted! Fine quality »re- in . . ' 
pe machined throughout Seerdacd ft ” disappearance of the flash spectrum is one of the approved methods of timing ar 
. 1 ie ae . eclipse for geodetic purposes, Observations by «a large number of amateurs along 


ts > a m Ps ° ; 
outside diameter the path of totality will have some value if such observations are made with 


Stock + F.L. Price Pstpd. proper timing equipment and other precautions, 
30,063-Y 6 mm. (14”) 7.5 NOW This imported STAR SPECTROSCOPE will open whole new fields of faseinating 
30,064-Y 12.5 mm. (14”) i prs age and re _— ~ a physics! oo rmine the che mistry of 
30,065-Y 10 & 20 mm. s rT stars! : etect invisible ease s thru dark-line spectra. Jirect vision. » prisms, 

i ; Eien Quantities cylindrical lens caps. Threaded to fit our Huyyens-type astronomical eyepieces 
(With Stock 230,065-Y you have a choice Limited (as listed to left) or you can adapt to your own eyepiece Unit is 2°,” long 
of 2 powers by rearranging lenses. Direc- comes in protective velvet-lined case. 


tions included. Chrome and black finish.) Stock +50,023-Y Star Spectroscope ~~ < $33 
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‘Toke) ay bane. tt) meoba.t 4 an, 4°), 0912400) oe ae) bel bo - 7.0 aCe VE Re) NEW 30 POWER TELESCOPE WITH TRIPOD 


TELESCOPE HOLDER — Threads into any stand- a Unusual Bargain Price Imported! All metitl 
ard camera tripod. Any diameter telescope up to ZS body focuses from approx, 40 ft, to infinity a er G 
3” easily and firmly attached by means of sturdy y Achromatic objective ; 40 mm, dia.; outside sur- 


straps with convenient tightening buckles. Full ' y, fuce low-reflection coated. Smooth slide focus- 
swivel. eyepiece, Eye-lens outside surface coated, 


Stock #30,053- "¥ ... $3.50 Postpaid oe A 4 erecting system. Imayes right side uy c 
s Ss y tripod S!,” high. Can be used also for 
rd FOC U ‘SING EY EPIEC E pe NT 7 “ ra. Maxinun length 2644”. Barrel diam- 


5 Postpaid 


app oe ti 1%”. Weight hy Ibs. 
is eyepiece. Will fit tubes from 3” ee ; ; "ILLUSTRATED INSTRUCTION BOOKLETS 
dia. upwards by changing thickness of sae n BRASS ASTRONOMICAL Easy to follow—accurate $"% x 11 page size—many illustrations. 
wedges. Spiral focus travel 1-9/16”. Easily at- TELESCOPE SPIDER Do-it-yourself Save! and have Fun! Stock + Pstpd. 
taches to your telescope with 4 screws and nuts This is a 4-legged = spider How to Build Projectors .. 9014-Y 30c 
Stock 3$50,019-Y .... . $7.95 Postpaid superior to the 3-legged type, Homebuilt Telescopes 9006-Y 10c 
because you yet less obstruc- Method to Clean Precision Optics 9024-Y 25c¢ 
TEL eo gy E — Consists “ Achro- tion effects. Adaptable to Homebuilt Riflescopes ; 9018-Y 30¢ 
matic lenses F.L. 28 mm. in a metal mount. telescope tubes from 5” in- IEW — JUS SSUE 
Stock #5140-Y $4.50 Postpaid side dia. to 9” inside dia. Homemade ientamieiees a 9032-Y 30¢ 
Same as above but about 114” extension has been You can use either mirror o; Homemade Stereo-Viewers 9034-Y 30¢ 
added with O.D. of 114”, which is standard for | prism. Plate is on 45° | Photo Micrography with Pen Microseoys 9029-¥ 10 
astronomical telescopes. angle and measures 114” x Dummy Cameras ; 9035-Y 20¢ 
Stock #5223-Y $5.25 Postpaid =. —— for mount- Collimating Systems 9031-Y lbe 
5 ns ana cacao mcuaree ete ing included. Homemade Telephoto Systems 9036- 0 
‘ASTRONOMICAL Stock +50,025-¥ $4.25 pp. Buildin: . res ba aseues oe3e.y foc 
MIRROR MOUNTS > 
Cast aluminum with brass : 7) areyes 
mounting and adjusting COMING! Be Sure To Get FREE CATALOG “Y 
screws and mirror clamps. Barlow Lens t ou haven't seen our bir, FREE Catalog, you don’t know what you're 
Two sizes: for 6” mirrors increase the pow- sil u Fantastic variety never before have so many lenses, prisms, 
mount will fit 7” I.D. er of your Tele- instrument and components been offered from one source. 
tube: scope! Watch for Positively the vreatest assembly of bargains in all America. Imported! 
Stock #50,010-Y ................ $7.00 Postpaid our announcement War Surplus! ” Doze ns of other hard-to-get optical items. Write today 
For 4%” mirror mount will fit 5” I.D. tube: next month! for FREE CATALOG “Y" 
Stock 750,011-Y $5.25 Postpaid 
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ACHROMATIC TELESCOPE GLEANINGS F OR ATM ’s 


OBJECTIVE EDITED BY EARLE B. BROWN 


Genuine U. S. Gov't, surplus. Scarce as hen's 
teeth. The supply is strictly limited, 

Unmounted, cemented, the finest quality achro- 
matic talencape objective ” ‘These are L% A F. Pupils and Aperture Stops (Cont.) The basic equation for mirrors is the 
with > prism: same as for lenses, that is, Equation 1: 


without the prism inverter, es i Suppose for the second example that a 
Outside diameter, 1-7/8” (48 mm.); E.F.L. 30 


(768 mm.) Each $5.00 plus 25¢ P.P. ins. telescope of considerable length is re- l l l 
Mounting for Above Telescope Objective quired, say, a submarine ‘periscope. Try- d’ d . "a 
, > . . . . . 
Each $1.00 plus 10c P.P. ing to achieve this by an ordinary erecting 
See the Spectra of the Stars system like that in Fig. 16 would give the where d’ and d are the distances of object 
It's simple very inexpensive. Use our 15 ‘ ° = in The ‘ } ; ‘i : Ai 
wedge prism of crown glass and your own situation shown in Fig. 20. The aperture and image from the mirror, and f is the 
finder telescope. Information sent with each stop would be at A, between the erectors, focal length. There is one important dif- 
prism, Crown glass, unmounted prism 40 mm. " . ae ary i his desig he sv ¢ re a -- epee ia es 
aquare (1-5/8"). Each $4.00 Postpaid as is customary in this design—the sym- ference in the way this equation is to be 
TELESCOPE PLANS | metrical system. But the erector lenses applied, as a result of the change in direc- 
would have to be made huge because of the tion of light when it is reflected from a 
Complete detailed plans and specifications to selena mace ‘ ” ee 
make the four wonderful Newtonian telescopes great over-all length required. ; 
first described by Mr. J. V. Lawrence in the Instead, we take two instruments like 
June, 1953, issue of “Sky and Telescope.” ~e , ‘ . > EvVeNniece 
Blue-prints, diagrams, work sheets, bill of Fig. 16 and, removing the eyepiece of each, 
meterials, photographs of finished parts are 
included. Every needed help to make each 


size of telescope you may choose 8” or 4” or Fig. 20. Illustrating the 
5” or 6” is in this one booklet. | i 
r is in this or = See Postpaid || problem of an erecting 
system of great length. 
HIGH-POWER 
TELESCOPE EYEPIECE 


Twin-Achromatic Doublet about 1/3” E.F.L. 
(33-1/3 x). Made out of two achromatic ce- 
mented doublets, of Bausch & Lomb manufac- 
ture. The field is sharp to the edge. Good 
color correction, In ‘“French-doublet’ screw- = 

type mounting, giving highest eyepoint pos. x ~e 
sible with this short-focus combination. O.D. | Pee emer eee 
1%”. Each $8.00 saaatiet 


TREMENDOUSLY WIDE FIELD Fig. 21. The effect of 


3-Element Achromatic Eyepiece Lit a " inserting a field lens in 
+, . > . e the focal plane of two 


iia os — atte . a all 77s symmetrical systems. 


Nores on Basic Optics — VI 











Le 





ra | ne 


u, 
. . . ° = 
Six lenses! Finest eyepiece ever made any- et ae ae ' 
where. Our grentest buy. Made of 3 separate at 
achromatic elements. All outside surfaces 


fluoride coated. In focusing mount, 1-13/16” FIELD LENS IN 

(43 mm.) clear sperture, flat field to edges. FOCAL PLANE 

Focal length 1144” (32 mm.), &x. 69° angle. ee eet eee 
Outside diameter of mount 24%” (54 mm.). ee 





Each $15.00 plus postage. The above with 
bushing to fit standard 1144” eyepiece tubes. > ack ack le ave 

Rach $18.00 put them back to back. We now hav an 

instrument nearly twice as long, with a 


c ° ae oT . 

STAR FINDER TELESCOPE lens arrangement as in Fig. 21A. Tracing T 4 
Uses a very fine objective and eyepiece, No > lic y is sv > ‘eve Ri p 
crosshair High eye relief. 6 power. Weight the light through thi ayerem, however, 


2 Ibs, 10 oz. Diameter 24%” by 12” long, Com- we uncover a serious defect, for light is 


plete with optics. $30.00 plus postage lost at the second erector system. | 
POLAROID This situation can be cured very nicely H 


Experimeni with polarized light. Get two by introducing a positive field lens at the : ; 
age eB conga So mtg that can be used intermediate image plane (Fig. 21B). Here Sharper images at higher om 
astronomy, etc. eae” in pe ae 8S it has no primary effect on the image- A startling statement = 
4,” ciameter (20 mm.). 2 for $1.00, Postpaid forming system of the telescope, but in proven 1n 16-page telescopic edauca- 
AMBER LUNAR FILTER the pupil-forming system it images the | tional matter sent free on receipt of 

oo & Sy* a8 self-addressed long envelope bear- 


Excellent for viewing the full moon. Improves aperture stop from the center of one erect- ing nine cents (9c) return postage. 
seine By volo of tro and araaiy resncer (| ing system to the other. The foral length |] 3 
pirioks Batali of eimai lickt acd Gasiieh evens of this field lens is easily determined by First, the Goodwin Resolving Rewer jos 
under high solar illumination. Each $1.00 the requirement of Equation 1, for when meng as we ee cn Ga 4 
A POPULAR INTRODUCTION d’ equals —d, either of these distances is a me A our Pg — 

TO ASTRONOMY! 2f, as stated in July. Therefore, the focal wee ont oo meee am owe tnaee teen 


length of the field lens is one fourth of normal. This alone sharpens definition. 


the distance between the aperture stops. Next, by achieving one  Mahest powers 

4 > > re aini . > ey | on more comforta e ow-power eye- 
The one remaining problem, the extra a Rag os ge AP 
image inversion resulting from the double due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. 








New Handbook of the Heavens, the best guide 
to the stars for the amateur. 50c Postpaid 


CROOKE’S RADIOMETER 


Once again we are able to supply an American erecting system, is easily corrected, for 
made radiometer, for demonstrating radiant E : 


heat. Consists of an exhausted glass globe instance, by using a prism. Third, you get greater illumination and 

or on open . tage ae — These two examples show the great wider field by relieving tiny aperture 
ar yfane, mac on me side ‘ig > ' e eon . . . . . 4 . 

other. Radiant hose ‘aceasta ean eat | usefulness of field lenses in complex optical restrictions of higher-power  eyepieces. 

it revolve in such a direction that the blackened “stems r¢ 4 ; change pupil i i 

surface is always retreating. The velocity of red aneea, by allowing us to change ptt The Resolving Power lens is achro- 

rotation depends roaghly on the energy  re- locations and lens sizes. matic, coated, gives flat field sharp 

ceived. An excellent demonstration instru- to the edge. Here is astonishment 

ment. Guaranteed to cperate, Each $6.50 G. Image Formation by Mirrors i image improvements! Price 

ae : : $17.50 in 4” long chrome-plated 

Include Postage — Remit with Order 1. Analogies between Mirrors and adapter tube fitting standard 14” 

No open accounts — No C.0.D, Lenses. The properties of lenses and lens eyepiece holders ONLY (but adapt- 

Send 30¢ for “Know-How” Catalog systems described in preceding install- able to Unitrons). Money back if 


H A R R Y R Oo S S | ments can be applied quite directly to not delighted after two weeks trial! 


mirrors. Mirrors as well as lenses can ||| No COD’s — Colleges and Observa- 
s rnc b vay HO be used to form images. A concave mir- | tories may send purchase order. 
cientiic and Laboratory Apparatus ror acts upon a beam of light in the same FRANK GOODWIN 
70 West Broadway, Dept. ST-3C 


Way as ¢ itive lens; a convex mirror ; 
New York 7, N. Y. way AS & ponies sone; s yay 315 Belden Ave., Chicago 14, Ill. 
is equivalent to a negative lens (Fig. 22). | a 
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mirror, While there are several ways this which contain both lenses and mirrors, 
could be allowed for, the preferable method and it is useful to have a single equation | 
is described here. which is valid for both. WAR SURPLUS BARGAIN 


When this equation is applied to lenses, All the rules we have developed for 


the distances are considered positive to image formation by lenses, for magnifi- 

the right and negative to the left, as ex- cation and inversion, and for a pair of | } 
plained on page 191 of the May, 1953, thin lenses in series, apply equally to 

issue. We now change this convention ‘ 

. d . ’ ,?f > . 9 
so that distances measured in the direc- ree pottery pt opal rater 
tion of the light are positive, and those 2 poset WORKMANSHIP! 
measured opposite to the direction of the ‘ : THEY CAN’T BE BEAT! 
light are negative. We will also follow Fig. 22. . | Have a large stock of precision war surplus 


the rule that all measurements are from lenses. Had them mounted in precision 144” 
‘ ; ; j How convex 7 | outside diameter mounts. Result! You would 
the lens or mirror to the point in question. 


s . 2 and concave pay 3 to 4 times more elsewhere. Our price 
In using the basic equation to lay out 


P f can't be beat. 
k mirrors fo- si ue) PE z ; 

an optical system, we have to remember 12.5 mm (14”) F.L. symmetrical eyepiece con- 
| ? tive : a : lic] ‘ h: , cus a beam fod tains two cemented achromats. 
that the direction oF the agnt 1s ¢ She! of light. Coated lenses $6.75 Not coated $6.00 
at each mirror surface. A concave mirror es aah : 
oa: ° 1X mm (%”) F.L. symmetrical eyepiece con- 
has a positive focal length f, and a convex a} |} tains two cemented achromats 
mirror a negative f. 1] Coated lenses $6.75 Not coated $6.00 

With the convention of signs just 22 mm (27/32”) F.L. Kellner eyepiece con- 
described, the basic equation applies to af tains aoa ichromat and a_ non-achro- 

e , e matic lens, 

lenses as well as to TEMEEOSS. W e ire- Coated lenses $6.75 Not coated $6.00 
quently have to deal with optical systems : ; ; 39 1”) F ontains a ce ed achro- 
| ; J optical systems comprised of, or including, 32 mm (114%) F.L. cont: ns a ceme nted a 

; Yan . . . . mat and a non-achromat. Not coated $4.50 
mirrors. The formulas given in preceding 


ACHROMATIC TELESCOPE OBJECTIVES — 


installments can be used for these new Porkak  uasasiemdeaiie aac aa 
cases, if we adopt the convention on mented Gov't. Surplus — made of finest 

: . . Cc li tical glass. ‘hey are full 
algebraic signs given above. rown and Flint optical glass. They are y 





. : : corrected and have treme ndous resolving power 
In November we discussed how various and can be readily used with 14” F.L. eye- 
— = is , P “eal , 2 , ae pieces, Guaranteed well suited for Astronomical 
TELESCOPE types ol optical sy merseag could a wie? Telescopes, Spotting Scopes, ete. Gov't. cost 

~~ oRITo ulated by a pair of thin lenses. e sha approximately $100.00. 
COMPONENTS | aaa a ‘ > Di: 2 Focal Length Each 
now examine the corresponding systems lameter oca angth ac 


ALL of the components offered below which can be obtained with a pair of 54 mm (2% 300 mm (11.811”) $12.50 
are identical to those used as standard mirrors, or a mirror-lens combination. 54 mm (2%,” 330 mm (13”) 12.50 


equipment in UNITRON Refractors, : he i py “an mip ser: 
and are therefore of the finest quality 2. Systems with Two Positive Ele- siacnes pdb 9.75 
and workmanship. For a complete || ments. A pair of concave mirrors, in |} 54 mm (2'%y%”) 508 mm (20”) 12.50 





listing, including optics, write for || view of what has just been said, is evi- 54 mm (2}4’ 600 mm (231%)”) 12.50 
Bulletin TCA. Additional items will be dently equivalent to a pair of positive 78 mm (; 3”) 381 mm (15”) 21.00 
offered as rapidly as conditions permit. thin lenses. While such an arrangement is mm (3 3/16”) 622 mm (2414”) 22.50 


VIEW FINDER: (Illustrated on back cover theoretically feasible, it does not represent 3mm (3'4”) 60 mm (26%) 28.00 


and page 171, mounted on UNITRON 4” Photo- |] any standard optical svstem — even if the ; ‘. 

graphic Equatorial) 42-mm. (1.6”) coated ach- [| Nace . $ I oa ; : mm (é 711 mm ¢28”) 28.00 

romatie objective, 10x eyepiece with crosshairs. separation ot the two mirrors were to equal © minal (946) 876 men (26%" 28 00 
: i “a . 7 ss . 4 . : 7 mm (3414”) 

f/6. Duraluminum tube finished in white |] the sum of their focal lengths, which ar- . 2 30.00 


enamel, Deweap. Furnis hed with mounting : ; 83 mm (314”) 1016 mm (40”) 
brackets with centering screws for collimation. rangement would constitute a_ telescope. 


110 mm (4%")* 1069 mm (42 1/16”) 60.00 


This finder also makes an excellent hand tele- If. however, we use one mirror and one eNiok canted 


scope for spectacular wide-field views of the eae . s : 
sky. Only $18.00 postpaid || positive lens, separated by a sum ol ue — supply ALUMINUM TUBING for the 
‘ir foe: ng > have a Newtonian above lenses. 

VIEW FINDER: As above but with 30-mm. their focal lengths, we have a ” : 
(1.2”) coated achromatic objective and 6x telescope, as in Fig. 23A. Che plane eye a me —_ i Seconds, 
eyepiece with crosshairs. Only $10.75 postpaid | diagonal mirror is added, of course, merely First Surface Mirror 14x16" yn 

VIEW FINDER: 23.5-mm. (.93”) achromatic ; : . server’s head getting in irst Surface Mirror 8&”x10” inn 
objective. 3x — eyepiece with — crosshairs. to avoid the ob — ee S First Surface Mirror 4”x4” 14” thick. 
Chromed brass tube. Mounting brackets with front of the mirror. roe oe ee 1144”x1\ 4” 16” thick 25 
centering screws for collimation. | : » rec; " ‘ : air rf ne sitive ptica eep ight * Use as camera view- 

Only $8.50 postpaid It will be recalled th ata pa oF po finder, ete. Dia. 1%”, weight 114 oz. ... $1.00 

lenses whose separation, t, is greater than LENS CLEANING TISSUE — 500 sheets 714” 

PHOTOGRAPHIC GUIDE TELESCOPE: || the sum of the foci, f: + f:, constitutes a x 11”. Bargai iced ' "$1.0 
(Illustrated on back cover and on page 171, [| 4 pa Shia, : . argain priced at only 
mounted on UNITRON 4” Photographic |} compound microscope. The counterpart of RIGHT ANGLE PRISMS 
Equatorial) 62-mm, (2.4”) diameter, 700-mm, Se fo . ‘ irrors iS > ’ oc oe ee 
(07.5") i i ion ect ei A this formed by two mirrors ts not used, s-mm face. .ea. $ .75 28-mm face. .ea. 
matic objective. 78x (9-mm.) achromatized but there are microscopes. with positive oe onhany -75 38-mm face. .ea, 
Ramsden eyepiece with crosshairs. Duralumi- = ace..ea. 1.25 47-mm face. .ea. 
num tube finished in white. Deweap. Rack-and- ren 4 yp ene 
pinion focusing. Mounting brackets and cen- > i! NEW LOW PRICES 2 
tering screws for collimation. Fitted wooden ONIAN BEAUTIFUL IMPORTED BINOCULARS 
cabinet. Only $75.00 f.o.b. Boston , Precision made, at a low low price within the 
SUN PROJECTING SCREEN APPARA- : - a = every man’ . pocketbook. Complete 
TUS: White metal screen with matching black | ? -arrying case and straps, 
metal shade, Chromed brass extension rod with t x 15 Ind. Focus Coated $16.00* 


mounting brackets. } whiz i 
; ” ree x 25 Center Focus . 7 23.30* 


Complete set with screen 6” x 6” 
Only $13.50 postpaid || x 30 Center Focus . 27.50* 


Complete set with screen 7” x 7” ee @ ey, eee ; ies 
Only $15.75 postpaid : wie : x 35 Center Focus Coated 
EQUATORIAL MOUNTING and TRIPOD: é 
Complete with slow-motion controls for both ~ } x 50 Center Focus .. Coated 
declination and R. A., setting circles and 50 Ind: Foe 
verniers, and many other features. Write for || , > nd. Focus 
comple te descr iption | 50 Center Focus .. Coated 
re oas use m UNITRON 3” Refractor |} , 
Above a ied on UNITRON ere *Plus 20% 
bove as used « INITRON 4” Refractor || , t é 
Abov uset n l IT refractor ; SE OTORE : MILLIONS” of Lenses, ete. 


$370.00 
These prices are f.o.b. Boston) Free Catalogue 


x 50 Ind. Focus Coated 


Coated 


Federal Excise Tax 
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MINIATURE MERCURY VAPOR 
LAMP 


This miniature mercury 
vapor lamp has a special 


’ \Nud/; 
RY Uy, 





SS Zs glass housing to permit 
> S free passage of the 1849A 
= = and 2537A lines. Pro- 
3 > vides good supply of 
a > short wave ultraviolet. 
‘ RNS May be used also for 
yyy germicidal or ozone gen- 
erating purposes. Many 

colleges are using it as a monochromatic 
light source (mercury yellow 5780A, green 
5461A and blue 4358A line, filters needed). 
Lamp supplied complete with socket and 


instructions, 

Your price $1.95 

Extra Powerful Lamp $2.50 
FLUORESCENT PIGMENTS 

Brightest concentrated 


6 for $11.00 
6 for $14.00 


glowing, basic phos- 


phors, no inert ingredients. Available in 
many colors. Red, White, Blue, Green, Yel- 
low and Orange. Mix with clear lacquer for 


painting. 


SAMPLE SIZE (specify color) 35¢ each 





COMPLETE SAMPLE KIT (6 colors) $1.75 

ONE OUNCE BOTTLES (specify color) 
50¢ each 

COMPLETE 1 oz. KIT (6 colors) $3.00 

No. 2444 POCKET DIFFRACTION 

SPECTROSCOPE 

This is a very convenient pocket 

spectroscope for general labora- 

tory and experimental use, Diffrac- 


for maximum 
Protected by a 
prevent dust from 
An adjustment for ac- 
focusing the spectrum is 
scientific instrument. 
the first time in small 


tion grating used 


spectrum definition. 
glass 
entering. 
curately 
provided. A 
Available 
No, 2444. 


cover to 





size, 
Pocket Spectroscope, in leather case. 
Special Price $12.50 


for 


SNOOPERSCOPE 
TUBE 





See in the Dark 
These are govern- 
ment released British 
snooperscope tubes 
which employ the 
special simplified de- 
sign, making  con- 


struction of experi- 
mental models possible with simple hand tools. 
Highly sensitive, they provide a bright clear 
image of invisible infrared and _ ultraviolet 
rays. Also useful as infrared (invisible) 
photocells. With complete hookup instructions. 


Supply Limited! Special $14.95 


PRISM SPECTROSCOPE 





Used fer very weak light analysis as it con- 
tains a set of five optically ground prisms for 
maximum light transmission. Passes several 
times more light than diffraction types. Ad- 
justable slit and focusing make this an ideal 
laboratory instrument. The Model 2459 has a 
comparison prism for standardizing. Perfect 


for tests of filters, glow lamps, chemical com- 
positions, Comes in beautiful lined case. 
Prism Spectroscope, Model 2458 $49.50 
Prism Spectroscope, Model 2459 52.95 
NEW REVISED-ENLARGED 
SNOOPERSCOPE BOOK 


(cores Chuck full of interesting informa- 
score tion, pictures, diagrams and hook- 
BOOKS ip instructions showing in detail 

Infrared Telescopes, Snooperscopes, 


Sniperscopes, ete., that permit clear 


vision in total darkness by means of infrared 





energy (heat waves) One of the few books 
of its kind. Special Price $1.50 
NEW CATALOGUE + « Send today for 
our latest enlarged, revised 16 page catalogur 
of new scientific and electronic supplies. In- 
cludes literature and construction data on in- 


lfc. FREE with purchase 


Shows hundreds of 


frared instruments, 
of any above item. 
tifie items. 


PRECISE COMPANY 


912 Kings Highway, Dept. ST-3 
Brooklyn 23, N. Y. 


scien- 
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reflecting-type objectives of complex form, 
and lens eyepieces, working with ultra- 
violet and infrared light. 

There is one mirror system which does 
not have a lens analogue in practice. This 
is the case where t is slightly greater than 
f, + f:, namely, the Gregorian reflecting 
telescope, shown in Fig. 23B. 

It is customary in Gregorians to cut a 
central hole in the primary mirror to make 
the focal plane accessible to an eyepiece. 
An alternative arrangement, using a di- 
agonal, is indicated in the figure by dot- 
At present the Gregorian form 
gives 


ted lines 
is seldom used astronomically. It 
an erect image, which is an advantage for 
terrestrial use, but its excessive field 
curvature allows only a very small useful 
field of view 

3. Systems with a Positive and a Neg- 
ative Element. In this case, two mirrors 
form a Cassegrainian their 
spacing, t, is less than the focal length, 
f,, of the positive element. This is illus- 
trated in Fig. 23C. 

The properties of the 
form are exactly the same as those of the 
telephoto lens, and the equations for the 
latter, given on page 23 of the November 
installment, apply to it. 

The Cassegrainian is, of 
flecting system with a positive focal length, 
and this type of system is used frequently 
as the positive element in the reflecting 


telescope if 


Cassegrainian 


course, a re 


microscopes referred to earlier. 

Lastly, the case of two convex mirrors 
may be dismissed as not used in any rep- 
resentative optical instrument 


To be continued) 


A LONG-FOCUS REFLECTOR 


VER a period of 1% my 
spare time, I built the telescope pic- 
tured here, a 10-inch {/11 Newtonian. The 
pyrex mirror ground and_ polished 
on a good old-fashioned metal drum and 


years, in 


Was 


was pronounced “good results” by an 
optical company in New York. Rouge 
was used as the polishing agent, and 
a record of the knife-edge tests was an 
aid in figuring. 

The mirror cell was made of two tri- 
angular pieces of 1%” iron, the points of 
the two being bent to hold the mirror 
and to fit into the tube. The mirror is 


supported at three points and is spring 
adjusted 

The tube is 
with 14” iron 
varnish weatherproofs all iron surfaces. 
‘ coats of enamel protect the tube 
and improve its appearance. The tube 
is secured to the yoke by a 14” x4” piece 
of rolled iron with short 
threads welded on each side 

The diagonal support is a rigid three 
spider which holds a_ two-inch 
prism, adjustable and held by set screws 
The rack-and-pinion device provides bet- 
ter focusing during the cold winter nights 
that plague us in Wisconsin 

Good 2x 6's are used for the mounting 
which was inspired in part 

R. Cave, Jr., described in 
March, 1951. The 

almost naturally 
\ college 
allow for 


reinforced 
end. Spar 


and 
each 


cork 


rings at 


lined 


Pwo 


pieces of pipe 


armed 


framework, 
by that of 1 
Sky and Telescope, 
donble-voke mounting 
wood construction. 


pockethook not 


goes with 


student’s does 
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| SPECIAL: 





SKY-GAZERS EXCHANGE 


Classified advertising costs 15 cents a word, 
including address; minimum charge $3.00 per 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
20th of the second month before publication: 
otherwise, insertion will be made in next issue. 
We cannot acknowledge classified ad orders. 
Skv Publishing Corporation assumes no re- 
sponsibility for statements made in classified 
ads, nor for the quality of merchandise ad- 
vertised. Write Ad Dept., Sky and Telescope, 
Harvard Observatory, Cambridge 38, Mass. 


ASTRONOMY better introduced by planetarium 
than by telescope. Put a planetarium in your 
varage as I have in mine. Hand-operated ‘‘Sim- 
plex” planetarium projector outlines 50 con- 
stellations, shows Magellanic Clouds, 2 nebulae. 
Provision for showing planets, sun, and moon- 
in-phase. Adjustment for latitude. Precession 
for 14,000 A.D. or 3,000 B.C. Includes arrow 
pointer and suggestions for dome, effects. Shows 
midnight sun, Southern Cross, ete. Postpaid, 
less batteries, $89.00. R. H. Emmons, Prop., 
“The Star Barn,” 313 Donner Rd., North Can- 
ton, Ohio. 


FOR SALE: Failing eyesight forces observer to 
sell 8”, 79” E.F.L. reflector, perfect definition. 
With s-mm., 16-mm., 32-mm., oculars. $100.00 
f.o.b. Also 5”, 75144” E.F.L. refractor objective, 
$200.00. Samuel Linn, Box 254, Morrill, Nebr. 


SPECIAL: Must sell 3144” Skyscope reflector, 
f/ll. Three Ramsden achromatic eyepieces, 35, 
60, 125 eyepiece powers. 6-power sight. Sturdy 
equatorial tripod with removable legs. Perfect 
mirror and optics. Bargain, $35.00, Gordon 
Reefe, Secretary of the Junior Astronomers of 
Dayton, 358 Cherry Dr., Dayton 5, Ohio. 

MIRRORS: High quality paraboloid and sphere 
hand-ground from 4” to 12”. Reasonably priced. 


Lawrence Altman, 4840 N. Marshall St., Phila- 
delphia 20, Pa. 
WANTED: Small, long-focus objective (f/15 


planetary seope, or 3” to 6” long- 


f£/30) for 
Fiske, Box 386, Bernardsville, 


focus mirror. M. 
N. J. 

New telescope mirrors, finest quality, 
6” and &” pyrex mirrors, f/& only, with ellipti- 
cal pyrex diagonals, all aluminized and quartz 
over-coated, $60.00 and $92.50 each postpaid. 
Everything %% wave length, finest performance 
guaranteed. Rapid delivery. Cave Optical Co., 
4137 E. Anaheim St., Long Beach 4, Calif. 


” 


EQUATORIAL MOUNTINGS (fork type) for 5 


to &” reflectors, $59.00. These mountings are 
complete with steel tripod, adjustable cradle, 
and aluminum fork. Write for folder, Gizara 


Instrument Co., 29 Trinity Pl., Amsterdam, N.Y. 


FOR SALE: Paraboloid reflector telescope mir- 
rors, 6” x 1” molded pyrex, 54” f.1., alumi- 
nized with a quartz over-coat, ground and fig- 
ured by experienced hand, $40.00. L. R. Hen- 
derson, 833 W. Alturas, Tueson, Ariz. 


TELESCOPE PARTS for reflectors. Used, but 
like new. Guaranteed. For list of details, photo- 
wraphs, and prices, write to Milburn Guillory, 
1752 Marye St., Alexandria, La. 


ARE YOU lost in space? Are you having difficulty 
finding faint nebulae, clusters, distant galaxies” 
so, write for free information about the 
new Mark III telescope drive. H & W Optical 
Co., 4858 Kenyon Ave., Venice, Calif. 


ASSEMBLED TELESCOPES. 6” reflector, 75” 
focal leneth. Light weight, rigid, main tube ; 
rack-and-pinion aluminum casting holding 
ocular and diagonal; achromatic objective 7x 
finder scope; cast aluminum rings, brass ad- 
justing screws; saddle unit, equatorial mount- 
ing, and sturdy tripod. All cast aluminum black 
krinkle finish: aluminum skids. Shipped any- 
where express collect, completely assembled and 
adjusted, ready for immediate use. Special at 
$125.00. Thoroughly guaranteed. Send check, 
money order, or order C.O.D. Esco Products, 
134 West 32nd St., New York 1, N. Y. Room 
204-E. PE 6-8384. 

FOR SALE: Another fine 1244” mirror, 103” focal 
length. Fresh Beral coating. $150.00. James 

Corn, 1306 E, Coronado, Phoenix, Ariz. 


ASTRONOMICAL BOOKS: Norton's “Star Atlas 
and Reference Handbook,” $5.25; Elger’s meon 
map, $1.75; Lovell-Clegg, “Radio Astronomy,” 
$4.00; Moore, “Guide to the Moon,” $3.95; 
Davidson, ‘“‘Astronomy for Everyman,” $5.00. 
All domestic and foreign publicatiens. Write 
for list. Herbert A. Luft, 42-10 82nd St., Elm- 
hurst 73, N. Y. 











FSCO PRODUCTS™=—™" 


MIRROR POLISHING KIT MP-1 
Big Bargain Kit Supplies you with more 
than enough material to grind and 
polish a reflector telescope mirror. 

7 . Mirror Blank and Glass 
KIT CONTAINS: Tool (Curves Roughed in 
both) ; Templates; Complete Assortment Emer- 
ies packed in 5 sealed cylinders; ample quan- 
tity optical polishing pitch; fast polishing 
cerium oxide; detailed instructions with dia- 
grams; inspection lens for examining mirror. 
We eliminate tedious hours of roughing in your 
own curves. Our Kits contain blanks with 
curves generated — No rough Emery Required! 
KIT PLATE 4” $4.50 PYREX 8” $14.00 
. LATE 5” 7.00 PYREX 10” 25.00 
SIZES ) pyREX 6” 9.00 PYREX 12” 40.00 

We Ship Express Collect Anywhere. 
Send Check with Order or C.O.D. 
Send for 1954 Catalog — Listing Complete 
Telescope Kits and Accessories 

Esco PRODUCTS = Factory: HOBOKEN 
*E 6-X384 
Visit our Showroom—Open Sat. until 3:00 P.M. 
134 West 32nd St., Rm. 204-E, N. Y. 1, N. Y. 











Telescope 
Mirrors 


Finest quality Pyrex mirrors, 
6- to 16-inch, aluminized and 
quartz overcoated. Elliptical 
Pyrex diagonals, minor axis 
1 to 21/, inches. 
Imperfect mirrors refigured 
Optieal specialties 
Each mirror figured by 
Thomas R. Cave, Jr 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St. 
Long Beach 4, California 


BUILD YOUR OWN 
TELESCOPE 


KITS: Complete with instructions, high 
quality materials, supplied at low prices. 
Plate — $4.00 up Pyrex — $5.50 up 
Lenses Cells 
Prisms Eyepieces 
Mirrors ground to your order. 
Aluminizing — with the new 
Quartz Coating 
Satisfaction or Money Refunded 
Write for Free Catalog 


GARTH OPTICAL COMPANY 
130 Garth Rd. Scarsdale, N. Y. 


PAY FOR THEMSELVES 
IN ONE HOUR! 


Cycad optical polishing pitches and 
beeswaxes do twice as much polish- 
ing per hour as conventional pitch 
or wax laps. Commercial, profes 
siomal, and amateur producers of 
polished optical glass can save pro- 
juction time and money by changing 
to these new fast-polishing laps 


CYCAD OPTICAL PITCH 
CYCAD OPTICAL BEESWAX 


Hard or Soft grade optical pitch $2.10 
per pound 














Optical vrade beeswax .- $2.65 
per pound 


All prices delivered U.S.A. 
CYCAD PRODUCTS 


Box 51, Crystal Lake, Illinois 


—_ : 











Joseph Raab’s 10-inch telescope and its 
wooden mounting. 


however, the mount- 
strong and 
through two ball 


much machine work; 
ing has proven very rigid 
The polar axis runs 
bearings and turns very smoothly 
\ housing on wheels is in the 
of construction, and after that an electric 
undertaken 
amount of work put 
more than satisfies 


process 


drive will be 
Regardless of the 
into it, the telescope 
me in performance. I would be glad to 
amateurs when they are in 
there are few of us 
RAAB, JR. 
523 i0th St. 
Oshkosh, Wis 


see other 
Oshkosh, because 
here TOSEPH A 


BLACKENING BRASS 


A reader has asked how 
opticians put a smooth and lasting dull 
black finish on brass. The following in 
structions have been supplied by an optical 


professional 


manufacturer 
a solution of 75 per cent nitric 
heat it while 


Prepare 
acid and 25 per cent water; 
dissolving as much copper wire as_ the 
acid will take up. Cool the solution, de 
cant it into a glass jar, and cover it. Keep 
a few pieces of copper wire in the solution 
at all times. 

Dip the brass piece in the solution and 
then hold it in a Bunsen flame (or gas 
stove flame), with the air turned on full 
to keep the flame oxidizing. The copper 
coating should dry, turn green, and finally 
black. Immerse the brass in the solution 
a second time while it is still very hot 
and then dry it in the flame; repeat this 
procedure at least four times for a good 
coat. After the last application, cool the 
brass under a water tap and dry it 

Hot nitric acid is dangerous, and pre- 
cautions should be taken against getting 
it on the skin 


March, 








BERAL COATINGS 


The following prices now apply on BERAL 
coatings for telescope mirrors: 
3” diam. $2.50 8” diam. $4.50 
diam. 2.75 9” diam. 5.50 
diam. 3.00 10” diam. 6.50 
diam. 3.50 11” diam. 8.50 
diam. 4.00 124%” diam. 9.75 
All prices f.o.b. Skokie, Ill. 
Minimum order $2.00 
BERAL coatings are not overcoated with 
fluorides, quartz or silicon monoxide. They 
contain no chromium, and as a result they 
can be easily removed without danger of 
harming the glass supporting surface. The 
efficiency of BERAL coatings is uniformly 
higher, so that mirror performance is at its 
best. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. = SKOKIE, ILL, 











Astronomical Supplies 


ORTHOSCOPIC OCULARS 
All hard coated 
28 mm. $13.00 7 mm. $15.50 
16.8 mm. $13.50 4 mm. $16.50 
10.6 mm. $14.75 
Warranted to equal or surpass any 
oculars obtainable anywhere or money 
refunded. 
Mirrors, kits, castings, spiders, flats, 
focusing devices, prisms, aluminizing. 


Send for Catalogue. 


Jelescopics 


1000 N. Seward St., Los Angeles 38, Calif. 








New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new. fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal 
holder (spider) for only $1.00 addi- 
tional if ordered with a telescope kit. 
Prices quoted below are for a Gen- 
uine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


Thickness 
¥y,” 
1 ” 
11,” 
13/,” 
21" 


PLATE GLASS KITS 
| i $ 5.50 
| $ 6.75 
5° $ 8.00 
PRISM _ 61/2” long, 1%" face . $3.25 
PRISM _ 51/2” long, 11/2” face .. $1.85 
Postage Paid to Ist and 2nd postal zones from 


Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Diameter Price 


Send for free catalog of optical supplies. 


DAVID WILLIAM WOLF 


74 Hunnewell Ave. Elmont, L. I., N 
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BAUSCH 
-& LOMB 


BALseope SP. 


Bausch & Lomb BALscope, Sr. is 
a highly precise, compact 60mm 
telescope. A deserved favorite for 
beginning astronomers, it also 
serves the advanced field as an 
adequate commercial version of 
a richest field telescope. Choice 
of four eyepiece powers as listed 
below. (With any of the three 
lower-power eyepieces, BAL- 
scope, Sr. is also an outstanding 
general observation terrestrial 
telescope.) 

















Eyepiece Exit Pupil Angular 
power diameter field 
15> 4.0mm 2°40 | 
20» 3.05mm 2°5 
30> 2.0mm 1°28 
60x 1.0mm 0°33’ 
BALscope, Sr. with 15, 
20, 30™” or 60 eyepiece $9500 
Extra eyepieces, each........ 25.00 
Tripod adapter (permits use 
of BALscope, Sr. with any 
pan-head camera tripod)... 6.85 


WRITE for descriptive folder. Bausch 
& Lomb Optical Co., 25827 Lomb 
Park, Rochester 2, N. Y. 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


AN OCCULTATION OF 


PLANET Pallas will 

occult the star BD +5°2171 on April 
6-7, 1954. The “shadow” of the occul- 
tation is very favorably situated; it is ex- 
pected to pass across Mexico, the United 
States, and Canada at altitudes varying 
from about 75° to 40°. As many observa- 
tions as possible, by both professional and 


HE MINOR 


amateur astronomers, are desired, mainly 
in order to derive a value of the planet’s 
diameter; a detailed prediction is accord- 
ingly given below. 

An occultation by a minor planet is 
quite a rare event. Making certain simpli- 
fying assumptions, the probability has 
been calculated of Pallas occulting stars 
of various magnitudes. The results shc,, 
that the average number occultations 
per century for limiting visual magnitude 
6 is 1.2; magnitude 7, 3.5; magnitude 8, 
9.9; and magnitude 9, 28. 

The chance of an occultation occurring 
with a large portion of its track covering 
an inhabited area of the earth at a reason- 
able altitude is still smaller. In addition, 
some of faint will be 
unobservable if the minor planet is bright, 
as the decrease in combined magnitude at 


occultations stars 


such an occultation would be too small to 


be registered, compared with variations 
due to atmospheric disturbances. Hence 
it is hoped that every possible obser- 
-vation will be made of this very rare 
phenomenon, which as far as is known has 
never previously been observed. (On 
May 29, 1952, Juno must have occulted a 
star; the minor planet was seen north of 


2D 


The arrow points to the star BD 
+-§°2171, which Pallas will occult about 
8:25 p.m. Central standard time, April 
6th. The dashes bracket BD + 5°2169. 
North is at the top of the chart, which 
shows stars to about magnitude 10; the 
squares have 1° sides. The bright star 
in the lower right corner is Theta 
Hydrae, magnitude 3.8, whose 1950 posi- 
tion is 9" 11".8, +2° 32’. The brighter 


stars on this chart may be identified 
along the path of Pallas published on 
page 64 of the December, 1953, issue. 
Pallas will be in this field more than 
a week before the occultation. 
Durchmusterung” 


From 


the ‘Bonner atlas. 


A STAR BY PALLAS 


the star by observers in South Africa and 
south of it from France.) 

The phenomenon may be recorded either 
photoelectrically or visually. The magni- 
tude of Pallas will be 7.1 and that of the 
star 8.0. When the two objects are 
very close together, their combined mag- 
nitude will thus be 6.7, and if an occul- 
tation occurs this will fall to 7.1 at dis- 
appearance and, of course, return to 6.7 
at reappearance. 

The visual observer located within the 
region of visibility of the occultation will 
witness the following phenomena. Twenty 
minutes before the occultation Pallas and 
the star will appear as a double star with 
a separation of about 17”, Pallas having 
so small a disk that it will look stellar. 
This “double star” will gradually close 
in, but the observer must not mistake the 
apparent merging together of the images 
for an actual occultation. With a small 
telescope the two images will be unre- 
solved for several minutes before and 
after the occultation. Continuing to watch 
the merged image, the observer will see 
it suddenly become fainter by 0.4 magni- 
tude as the asteroid passes in front of the 
star, and this is the first time to be re- 
corded. Some seconds later (at most 32), 
the combined image will suddenly brighten 
by 0.4 magnitude, as the star is uncovered, 
and this is also to be timed. 

To detect these brightness 
visually, use a low-power eyepiece so that 
BD +5°2169, magnitude 6.8, can serve as 
a comparison star. It is 30’ distant, in 
position angle 335° referred to the occult- 
ed star (north-northwest of it). The ob- 
server should fix his attention on a point 
between the two images to be compared. 

limes should be recorded to an accuracy 
of at least one second. Clocks ought to 
be checked by radio time signals before 
and after the occultation. If this is not 
possible, observations of the duration of 
the occultation, preferably with stop 
watches, will be of great value. [Refer- 
ence should be made to Sky and Telescope, 
October, 1953, page 317, for instructions 
on timing the transit of Mercury, much 
of which is pertinent here, and to the 
article in the January issue, page 75, for 


is 


changes 





reports on transit timing methods used 
by various observers.—ED.] 
Dr. A. Hunter, at the Royal Observ- 


atory, Greenwich, has kindly carried out 
some experiments to determine whether 
such a visual observation is possible. An 
observer at the eyepiece of the guiding 
telescope of the astrographic refractor 
was able to record instantly the time when 
an opaque disk of suitable size was placed 
over the objective, thereby dimming the 
star in the field by 0.4 magnitude. Visual 
observers are advised to perform a sim- 
ilar experiment for themselves as practice, 
covering third of the area of the 
objective lens or mirror. 

The ephemerides of the minor planets 
in the British Nautical Almanac and the 
American Ephemeris, although gravita- 
tionally consistent to high accuracy, give 
true positions only to within a few seconds 


one 





TABLE I 


Longitude Time of 


Lat. west. cent. east. 
: ; h m 
+ 101.0 +98.6 + 96.3 2 But 
99.5 97.0 94.6 24.4 
97.9 95.3 92.8 25.0 
96.3 93.6 90.9 25,9 
94.7 91.7 888 26.1 
928 89.6 86.6 26.6 
90.7. 87.4 84.1 Al 
88.7 +84.7 +80.7 2244 


of are. This accuracy is inadequate to 
predict the track of the occultation over 
the surface of the earth at all precisely 
However, the path of the shadow in Table 
I and shown on the accompanying map 
lias been based rigorously on the ephem- 
eris, using one more decimal than those 
published; the position of the 
been taken from the Yale zone catalogue 


star has 
The following elements result: 

2:26:33 UT 
Oh 22™ 03*.361 


4° 57" 38° .22 


Time of conjunction 
Right ascension 

Declination of Pallas 
Declination of star +4° 57’ 34”.68 


Motion 


Position angle of motion 


per minute 


5”.90 
0” 


(y™ 


Horizontal parallax of Pallas 
Pallas 
Maximum duration of occultation 
The Pallas, the 
imum duration, and the western and east- 
ern limits of the track are 
assumed diameter for the asteroid 
although this value rests on the best 


Semidiameter of 


? 
¢ 


4 


semidiameter ot nlax 


On all 


of 306 


based 


miles; 


110° 


disappearance Altitude on 
limit line limit (centralline) central line Long. Time m s 


Pallas 
R.A. 


0"UT 
Corr. to April 


° 


34.62 


~ 


13.58 


2 
73 +10 2 
1 50.83 
1] 
] 


69 1] 
65 11 
60 12 
ra 
50 14 
45 16 
40 r18 


5 | 


26.39 
00.27 
0 32.50 
0 03.08 


55 


Nw a 


— 


available determination, it is subject to 
considerable uncertainty 

In Table I, the 
rections applicable to the central line for 
an alteration of + 1.0 of arc in 
the geocentric orbital latitude, b. If Pallas 
of its predicted posi- 

shifted te 
shaded area 
far 
shifted 
shaded 


last column lists cor- 


second 
is 1.0 second north 
the 
western boundary of the 
map; if it is 1.0 
the line 


eastern 


tion, central line will be 
the 
on the 
south, 
to the 
area. 
The track of the 
tation 1S the 
positions of the planet and the 
no significant improvement to the ephem- 
be made until the 
close enough for them to 
Some 


second too 
central will be 


boundary of the 


position ot the occul- 


very sensitive to relative 


star, and 


eris positions can Star 


and Pallas are 
be photographe d on the same plate 
observers may be able to obtain such ob 


servations photographically several days 
prior to the occultation and thereby apply 
the tabulated track. Hence, 


in ephemeris of the geocentric differences 


corrections to 
in right ascension and declination ts given 


90° 





| 


{ 








eo , 


‘A el We" 
| 





\ 





120° 110° 


The “shadow” of Pallas will sweep northward. 


100° 


60 


The times on the central line 


refer to disappearance of the star behind Pallas; reappearance on the central 


line will occur 0.54 minute later. 


Observers who do not wish to time the 


occultation may enjoy watching as the minor planet and the star appear to 
blend as one; to those who are in the actual path of the occultation, there will 
also be a change in brightness for a fraction of a minute. 
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TABLE II 


Star 
Dec. A B Cc 


” 


mm 

1.07 1.45 
07 $5 
OS 44 
08 43 
09 $2 
09 40 

1.09 1.39 


123 03.8 
101 56.1 
81 104 
60 47.0 
10 46.2 
21 O8.0 
1 52.8 


60 


0.64 + 0.37 


in Lable Il for six days betore the occul 
the par- 
The column headed 
Pallas 


Star; 


tation, together with horizontal 
allax of the planet, H 
R.A. 1s right 
minus the 
Dex is. the 
the declination of 
The effect of 
AS) the 
values of these quantities may be expressed 
the the 
in directions parallel and perpendicular to 
the track rhe 


~ UNITRON © 


The UNITRON 4 Photographic 
Equatorial “surpasses the limits 
of an amateur-type instrument,” 
says owner Max Koeppel, of 
Cincinnati, Ohio. 


ascension ot 
ascension of the 


Pallas 


the 
right 
declination ot 
the 
small differences (Sa and 
observed and predicted 


minus 


star 
between 


as Changes in position ot shadow 


former will only sensibly 





Ur. Koeppel’s son Gerhard 
controls of the 4" 

Photo by Max Koeppel 
first .tests—it was a rather poor 
included Epsilon Lyrae (the double- 
double), the Ring nebula, the Hercules 
clusters, and Saturn. Magnificent. In 
spite of the low altitude of Saturn we saw 
equatorial belts, rings, ring-shadow, and 
two moons. The double-double was split 
without any difficulty and the clusters 
showed distinctly that they were composed 
It is a telescope which 


an amateur-type 
SEE the outside back cover 


United Scientific Ce. 


204-206 MILK STREET, BOSTON 9, MASS 


at the 


“Our 
night 


of single stars... . 
the limits of 
instrument.” 


surpasses 
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change the 


The 100th 


e e time 
Spitz Planetarium | i cso 6 be seotien 6 
relative ephemeris are 
has been installed at At = Ada + B dé, 
Ab = CAa + DAS, 
DECCAN where Sa is measured in units of 0.1 sec 


EDUCATION SOCIETY 


At is the change of time « 
Fergusson College in minutes. The correction in Table I 
Ab is only given to the nearest degree ot 


Poona, India 


longitude, 
SPITZ LABORATORIES, INC. 


curacy of Ab of about 0”.1 
ficients A, B, C, and D are 

ELKTON. MARYLAND 

Telephone: Elkton 666 


Che 
also given 
Table I] 

It is hoped that 
be made 


final values of 





corrections can 





time of the occultation, while 
the latter will, for a given latitude, cause 
a change in longitude as well as in the 


ond of time and A&S in seconds of arc, and 
t occultation 


as this corresponds to an ac 


coet 


these 
available to ob- 








For the first time in astronomical history we can supply a 


ROSS QUADIPOD 


A rugged telescope platform of new 
modern design with 4 adjustable 
legs made to solve your telescope 
support problems at a price which is 
phenomenally low. 


It will handle any type of telescope, 2”, 
3”, 4” (illustrated), 6” and up to 8” diam- 
eter without twisting, vibrating or squirm- 
ing even in a strong breeze. It is abso- 
lutely rigid, without torsional twist. When 
used on uneven ground, it can be leveled 





readily. It will support more than 200 
pounds, and the 4-legged construction 
keeps the center of gravity well within the 
four shoes when used with large tele- 
scopes. 
A er pe 
Empt nt trong | 
n the f f eme lity and stead 
ne r ntir even the smallest 
tele r { bserving 
Y tf nes¢ 1eslrabie 
; I pport at . a oie : , 
é low ft é 1 pie ROSS QUAI IPOD with 
Fa MA nting far telescopes 
The ROSS QUADIPOD is made of smooth ae eek See pane : 
rained, select grade white pine, rack dried, non- if 4 nameter KNOCKea-adown, 
warping, hand selected. It comes to you unpainted nr nted 
nd knocked-down. You can easily assemble it —— . Only $18.00 
Paint it if you wish; painting is desirable but (Express charges extra) 
not necessary You are saving up to $25 by ioe ae aaa : 
buying the ROSS QUADIPOD knocked-down and NUOO WUAUIFUD Ior telescopes uf 
unpainted Ve end complete assembly instruc ‘ Q ligqmeter r kad-down 
tions and tools with each unit as = peal gedit AD 
tinted Only $23.00 
The platform is adjustable in height from 27” (Express charges extra) 
to 42”. The weight with equatorial mounting is 
13 pounds. Eyepiece holding rack provided for Assembly by us of either model, before 


only $1.00 more. shipping, costs $3.00 extra. 

ECLIPSE OBSERVERS, ATTENTION! ! How are you going to get your telescope 
ip to Michigan, Wisconsin, Minnesota, or Canada, if your mounting is too bulky or 
\ ROSS QUADIPOD will solve your problem. And owners 


heavy to fit in your car? 
f light instruments may find their old-fashioned tripod mountings too flimsy. Our 
ed platform will help prevent jolts, vibration, or accidents during the preeious 


i-legy 

econd of totality it will also provide for trouble-free photography with any tele 
ope or camera that is mounted on it 

COMBINATION PRICES: 

Our 3” ROSS STELLARSCOPE and Ross Quadipod (each kr 


Our 4” ROSS STELLARSCOPE and Ross Qu 


Only $33.09 
Only $42.00 


(Express charges extra) 


No C.O.D. 


ocked-down ) 


dipod (each knocked-dowr 


Include Postage — Remit with order — No open accounts 


HARRY ROSS 


TELESCOPES MICROSCOPES 70 


Send 30c for “Know-How” Catalog 


Scientific and Laboratory Apparatus 
West Dept. New York 7, N. Y. 


Broadway, ST-2, 
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servers; we are proposing to make ob 
servations at Herstmonceux and cable o1 
telephone corrections to the U. S. Naval 
Observatory. That observatory has agreed 
to send collect telegrams containing any 
last-minute information on the day before 
the occultation. Observers desiring this 
service should notify the U. S. Naval Ob 
servatory, Washington 25, D. C., atten 
tion of G. M. Clemence. 
Amateur astronomers are 
making an important contribution to this 
project, and therefore it is suggested that 
North America situated 
west longitude attempt 


capable ot 


all observers in 
east of about 110 
the observation. 
The author would be gratetul to receive 
all observations in tull, even negative 
ones, at the address below. Reports from 
visual observers should include intormation 
on what timepiece was used and how its 
correction was determined; the aperture 
and magnification of the telescope; and 
the geographical location of the observer, 


in latitude and longitude to the nearest 
minute of are. Observers with photo 
electric equipment should give similar 


information. 
GORDON E. TAYLOR 
H. M. Nautical Almanac Office 
Royal Greenwich Observators 
Herstmonceux Castle 
Hailsham, Sussex, England 


pertinent 


Neat 


JANUARY LUNAR ECLIPSE 


FEW EARLY reports, trom observ 
ers widely scattered geographically, 
indicate that the weather for the total 


moon on the evening ot 


trom 


eclipse ot the 
January 18th was far 

Dallas, Tex.: E. M. 
all day, and nothing 
a half totalits 


good 
Brewer writes that 
it was foggy Was 


seen until about hour atter 
ended. 

Portsmouth, Va.: (;. R 
overcast before totality and broken clouds 


cloudy 10:35 


Staples had 


during it; it was again by 


Ou 


p.m 

Oceanside, N. Y.: ‘The first part of the 
eclipse was seen by Peter A. Leavens, 
on Long Island, but a thin cloud layer 


largely obscured most ot totality and the 
waning Noticeable only 
comparatively brighter illumination of the 


phases was the 
moon’s southern limb as it moved throug! 
the edge of the umbra 


San Juan, P. R.: Jaime Annexy observed 


with continuous interruptions by low 
clouds, and the newspaper El Mundo 
published a series of photographs that 
showed the southern edge of the moor 


very. bright even while it was in. the 


umbra. 

Guatemala, C. A.: Photographs of the 
showing detail in the umbra du 
partial phases, taken by 
Gonzalez, transmitted by P 


C4 lipse, 


ing the were 


Raul and 


Perez Valenzuela 


UNIVERSAL TIME (UT) 


lrIMES used on the Observer's Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight: 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, 5; CST, 6; MST, 7: 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. 





west 


MERCURY W VENUS 8 
MARS A JUPITER = 
SATURN @ URANUS @U | 

NEPTUNE @N PLUTO @P 


Mercury enters the morning sky « THE SUN, MOON, AND PLANETS THIS MONTH 


March Ist. passing inferior conjunctior ae eo 
The sun, on the ecliptic, is shown for the beginning and end of the month. 


The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


t 


with the sun. Greatest elongation is at 
tained by March 2&th, 27° 49’ west of the 
sun. This will he a poor apparition tor 


northern observers, as Mereury rises only ichus all month. It brightens from mag 


one hour betore the sun, shining at magm nitude +0.8 to +0.1 during March. Tele 


tude +0.5. For observers in the tropics scopically, Mars presents a gibbous disk ASTRONOMICAL INSTRUMENTS 


or southern latitudes, the planet will rise 8” 4 in diameter on the 15tl 


two hours betore the sun OF QUALITY 


: upiter, located high on the meridian at 
Venus may first be viewed in the eve J o Pooch + 
j = ; sunset, yasses eastern Quadrature with ; ; ; 
ning sky without optical aid about mid f ; ~ car Optical Instruments including 


. - ; the sun on March &th. The giant planet 
March. Setting some 50 minutes after the spate Re Bene rane standard Telescopes and all 
Is nOoW Moving in direct motion in eastern . 
sun, the planet appears at magnitude —~3.4 . , accessories. 
er 08% iHuminated. but | Taurus, at magnitude 1.8. The Jovian 
disk is 93 imated, but because Ba ; : : 

Veins. | ; nt ee sll ok 4) si 7 disk is 38” in equatorial diameter on the LABORATORY OPTICAL CO. 

14s Ss on 1e € side ¢€ ic S Ss - 

: anh 15th inf 

apparent diameter on the 15th is only 10 Plainfield. N. J. 

Earth will arrive at heliocentric longi 
tude 180° on March 21st, at 3:54 Universal 
time. Spring commences in the Northern 








Saturn rises 34% hours atter sunset, ap 
pearing as a yellowish star of +0.6 mag 
nitude. The planet is in retrograde motion 





n western Libra, and will reach opposi 


Hemisphere and autumn in the Southern, 
with days and nights approximately equal and 


tion next month Phe ring system, a 





tavorite telescopic object, presents its > Ny | 
: northern face inclined 18°.6 to our view, , § li 
Mars attains western quadrature vitl ‘ ] - 5 a upp 1es 
bes ; with a major diameter of 417.3, in| mid . 
the sun on March 2nd, rising shortly after Museh 
‘ arc 
1 a.m. local time. The ruddy planet will 


over the earth 


Ramsden 
Eyepieces 


Uranus, visible with the slightest opti- Combination 

. ges Eyepiece and 

cal aid, until 2 a.m. local time, may _ be . Prism Holders 
“ ot ‘ ‘ Mirror Cells 
OCCULTATION PREDICTIONS Delta Geminorum EF Finders 
March 0-10 23 Tauri 4.2. 3 13.6 + 23 sumes March 27th, though little apparent . a 
48.4, 5, Im: H 5:36.0 LE 0:7 4) motion can be noticed all month : Salsa 


be traveling eastward in southern Ophi 


viewed about 1 east and 143° north 


astward motion re 


March 24-25 Sigma Scorpii 3.1, 16:18.4 Neptune will rise 114 hours after sun- ae : ey Send for a 
25-29.0, 20, Em: A 6:31.7 0.6 0.3 set in late March. It is of the 8th magni price list 
323; B 6:30.1 —-0.4 —0.4 329; C 6:28.8 —0.9 tude. See the charts in the Februarv issue Cc. C. YOUNG 


8 tor I vaths of ranus 1¢ Jeptune : 
0.1 30 the pat! f Uranus and Ney oe 25 Richard Road, East Hartford 8, Conn. 
@) 








For stations in the United States and Canada 
usually for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and _ the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- (@) v4 T oo]  @) S$ Cc Oo p | ¢ ‘@) C U L A 4 S$ 
tude, right ascension in hours and minutes, decli- 
nation jn degrees and minutes, moon's age in days, WE HAVE IN STOCK for immediate delivery 
immersion or emersion ; standard station designa- the best eyepiece ever produced for astronom- 
tion, UT, a and b quantities in minutes, position ical and scientific work, with the following 
angle on the moon's limb; the same data for each characteristics: 
standard station westward. . Wouecal i ena ae 

The a and b quantities tabulated in each case As ROUE-CrnGhe onnre Givene & ven beautiful- 
are variations of standard-station predicted times ty. =? rreeted field of 50° covering more than 
per degree of longitude and of latitude, respective- 160 per cent of the area of the conventional 
ly, enabling computation of fairly accurate times Ramsden for the same power. This eyepiece is 
for one’s local station (long. Lo, lat. L) within 200 must" for RFT work 
or 300 miles of a standard station (long. LoS, 2. Preeisior optical elements, magnesium 
lat. LS). Multiply a by the difference in longitude fluoride hard coated, increasing the light trans 
(Lo — LoS), and multiply b by the difference in mission approximately 10 per cent 
latitude (L— LS), with due regard to arithmetic 3. Simple take-down for cleaning 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 4 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. ». Clean mechanical design permitting « 

Longitudes and latitudes of standard stations fortable observation and ease of focusing Price postpaid, $15.95 each 








Precision metal parts black anodized fi 


anti-reflection and ground to 144” O.D 





149° 5 E +91°.0 1 40°.0 These eyepieces are produced in 4 mm., 8 mm., 16 mm., and 32 mm. effective focal lengths only. 

1+ 45°.5 F +98°.0, +-31°.0 California residents, add 3% sales tax 

+-38°.9 G_ Discontinued € . : 

1 43°.7 H +120°.0, +36°.0 HESTER BRANDON Box 126, Montrose, California 
T +123°.1, +49°.5 
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DEEP-SKY WONDERS 
HILE 


nal galaxies scattered through west- 
ern Hydra, the great richness of the Coma- 


Leo, where 


THERE are a few faint exter- 


Virgo fields begins to show in 
the typical “bunching” already is obvious 
We take one of these groups this time- 
the spirals around M65 and M66 in Leo. 
galaxies range from 
blobs at the 
limit of a amateur reflector. M65, 
NGC i 1s: 445" Za< at 
is an Sb spiral, of photographic magnitude 
10.5, and &’ by 2’ in Although it 
is in the Messier catalogue (see page 158 
of this issue), very little 1s said about 
M65 in handbooks. It is well worth in 
specting, the technique ol 
its quite 


In brightness, these 


binocular subjects to taint 
large 


3623, is at 


extent 


especially with 


averted vision, whereby respect- 


EVERYTHING FOR THE AMATEUR™~ } 


TELESCOPE MAKER 


$4.50 and up 


ALUMINIZING 
Superior Reflecting Surface, Fine Finish, 
Will not Peel or Blister. Low Prices. 
Mirrors Prisms Send for 
Tested | Eyepieces Free 
Free Accessories Catalog 
MIRRORS MADE TO ORDER 
SEND FOR FREE PRICE LIST 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 








Esco PRODUCTS 


FSCO PRODUCTS 


COMPLETE TELESCOPE KITS 

OUTFITS & ACCESSORIES 

@ High and low power eyepieces 

@ Cells, Tripods, Saddles 

@ Equatorial Mountings 

@ Large tubes from 4”, 5", 6”, 7” dia. 

Your Best Buy of Ages! 

Fully Achromatic HASTINGS 

with Field Lens, Mounted 

Barrel (4 
.» «$12.50 
. $14.75 


. 1a” efi 

1/5” efl 
(without Field Lens) 
WRITE TODAY FOR YOUR FREE COPY 
OF OUR 1954 ILLUSTRATED CATALOG 
Factory: HOBOKEN 
PE 6-S3s4 
Visit our Showroom—Open Sat. until 3:00 P.M. 
184 West 32nd St., Rm. 204-E, N. Y. 1, N. Y. 


1/2” efl 
1/3” efl 








UNITRON 


An owner reports... 


“The UNITRON 4" Refractor functions 
beautifully. The definition is excellent and 
the resolving power exceeds your claims. 
I turned the telescope on Theta Aurigae, 
a test for a 4”, and had no difheculty in 
resolving the two stars, although — the 
brighter one outshines its close (2.8 se¢ 
ond) companion by nearly five magnitudes. 
Early morning I tested the scope on 
Eta Orionis (1.4 second) and had no difh 
culty. The Trapezium was breathtaking. 
I have also studied many nebulae and clus 
and have had 


case, 


one 


good results in every 


ters 


F. J. Henrich, Long Island, N. Y. 


United Sceientifie Ca. 


204-206 MILK STREET, BOSTON 9, MASS 


outside back cover 
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able dimensions will become apparent. 
In the same low-power field lies the 
companion M66, NGC 3627, 11" 17™.6, 


+ 13° 17’, magnitude 9.9, 8’ by 27.5, also 
type Sb. 
It is 


: 3 
brightness, to see if 


interesting to compare these for 
the difference of 0.6 
with the 
whether it is the same 
for visual for photo- 
graphic. Generally, the visual magnitudes 
should be about a magnitude brighter. 
I shall be interested to know any results 
comparisons 


magnitude given above varies 


instrument, and 


observations as 


ot careful 

In this 
NGC 3628, almost in 
is atari. /, 
iz by iS, 
edge The 


include 
field. It 


magnitude 11.3, 
on 


one might 


the 


bis” So: 


comparison 
same 
again an Sb, seen nearly 
remaining three 
all faint, objects for fine instruments and 
excellent) mights NGC 17° 12°20. 

13° 06’, 12.4, 4’.5 by 1’, Sb; NGC 3596, 11" 
12™.4, +15° 04’, 12.2, 4’ by 4’, Sc; NGC 
3606, 11° 21™.9, +11° 37’, 12.6, (0.7, 


“ 


galaxies are 


3593, 


3.5 by 


WALTER SCOTT HOUSTON 


SUNSPOT NUMBERS 


numbers for 
Nov. 1. 43:. 2, 22: 3; 
0: 8, 1: 9-19, 0: 20, 1: 
27, 2; 28, 1; 29, 0; 30, 0 
November: 1.7 American 

and Zurich 


December 


Novem 
LS; 4, 4; 
21-24, 0; 
Means 


American sunspot 
ber are 
a. 12 6.0: 7, 
23; S320)'43 
for 


American sunspot numbers 


for (date, American num 
ber, Zurich number): December 1-5, 0, 0; 
6;.4;:0;-7,:6; 0; 8, 1, 0s Bale, 9 O25, 120; 
22,0; 0; 23,0, 0; 24, 3,8; 25, 7, 93°26, 3, 9; 
27, 1, 9; 28, 15, 10; 29, 9, 9; 30, 0, 0; 31, 0, 0 
Means December: 1.6 American; 1.7 
Zuricl 

Daily values of the 
numbers are given 
bers ar computed by D. W. Rosebrugh from 
AAVSO Solar Division cbservations ; Zurich num- 
bers are from Zurich Observatory and its stations 


in Loearno Aros 


are 


for 


observed mean relative in- 


pot above American num- 


ane 


MOON PHASES AND DISTANCE 


Ne W March 5, 
First March 11, 
Full March 19, 
last March 27, 
New April 3, 


moon 
quarte: 

moon 
quarter 


moon 
March 


6, 10' 


21, 18" 


Diameter 
33’ 14” 


IO” 26% 


Distance 
223,500 mi 
252,400 mi 


Perives *] 


pril 


2) 221,900 mi 


VARIABLE STAR MAXIMA 
194632, 


March 6, Chi ¢ 7, R 
Normae, 152849, 14, R 
023133, 6.3; 17, T Centauri, 
18, Omicron Ceti, 021403, 3.7; 19, U Her- 
162119, 7.6; 23, R  Geminorum, 
070122a, 7.1; 26, U Orionis, 054920a, 6.6: 
26, R Corvi, 121418, 7.6; 29, W 
181136, April 3, W 
O21143a, 7.5 


These predictions of variable 
by the AAVSO. Only stars are 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre- 
dicted magnitude. 


yeni, 5.3: 
Ye Trianguli, 


133633, 6.1 ; 


Lyrae, 
Androme dae, 


0) 


star maxima are 
included whose 


1054 


PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 


Ceres, 1, 7.1. (Note: A chart of Ceres’ 
path was published in the January issue.) 
Mar. 9, 13:04.7 +10-47; 19, 12:57.9 

29, 12:49.6 +12-35. Apr. 
18, 12:438:0 “13-18 


Mar. 
17-43. 


19133 

Apr. 
17-06; 3 

13:04.2 15-45, 


Aurelia, 419, 9.6. Apr. 18, 15:51.8 —20- 
48; 28, 15:47.9 20-10. May 8, 15:41.4 
19-19; 18, 15:33.4 18-21; 28, 15:25.3 
15:18.6 16-27. 


17-22. June 7, 

After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day 
intervals are given its right ascension and 
declination (1954.0) for 0% Universal time. In 
each case the motion of the asteroid is retrograde. 
Data are supplied by the IAU Minor Planet Center 
at the University of Cincinnati Observatory. 

sheet giving bright minor planet positions 
1954 will be mailed on request to the Cincin- 
Observatory, Observatory Place, Cincinnati 
Enclose self-addressed stamped 


Ausonia, 63, 0.6 
38; 29, 13:41.6 

17-32; 18, 

16-27. May 


for 
nati 
8, Ohio. 
velope 


en- 


MINIMA OF ALGOL 


March 1, 12:37; 4, 9:26: 7, 6:16; 10, 3:05; 
12, 23:54; 15, 20:43; 18, 17:32; 21, 14:21; 
24, 11:10; 27, 8:00; 30, 4:49. April 2, 1:38 

These minima predictions for Algol are based 
on the formula in the 1953 International Supple- 
ment of the Cracow Observatory. The times given 
re geocentric; they can be compared directly 
with observation. 


JUPITER’S SATELLITES 


configur: Jupiter's four 
moons are shown below, as seen in an 
nomical or inverting telescope, with north at the 
bottom and eest at the right. In the upper part, 
d is the point of disappearance of the satellite in 
Jupiter’s shadow; r is the point of reappearance. 
In the lower section, the moons have the posi- 
tions shown for the Universal time given; sub- 
tract day from the date when converting to 
times in the United States. The motion of each 
atellite is from the dot to the number designating: 
t Transits over Jupiter's disk re shown by 
circles at the left, eclipses and oecultations 
by black disks at the right The chart is from 
the American Ephemeris and Nautical Almanac. 


bright 
astro- 


tions ot 


The 


one 


open 








The sky as seen from latitudes 30° to 50° 


STARS FOR MARCH 


RETURN of 
March, 


iTH THE 


evenings ii 


Warmet! 


constellation 


study becomes a more comfortable occupa- 


tion, and spring is a favorable opportunity 
to become acquainted with the star group 
of Cancer, the Crab. 

High in the southern sky at chart time, 
Cancer lies between Leo and Gemini. It 
is the most inconspicuous of the zodiacal 
constellations, as its four brightest 
magnitude. For 


stars 


are only of the 4th this 


veun 
- 
° 
4@ goyron 


oars 


ar ee 
o 
-$0 


FALSE 
CROSS 





north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of March, respectively. 


reason, a clear moonless 


absence of artificial lights 
in learning this asterism 

The most noteworthy feature of C 
is the great star cluster, Praesepe « 
known M44. It lies a 
south of a line Pollux 
Regulus, somewhat nearer the former 
star. To the naked eye it appears as 
a nebulous object of about the 4th mag- 
nitude, looking much like a faint comet 
in the sky. 

Even in ancient 


Jeehive, also as 


little joining and 


times the Beehive was 
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object 


Pliny 
century A. D., 


holding 


a familiar 
the Ist 
weather omen, 
visibility of Praesepe i 
saged a violent storm 

+ 
easily 


In binoculars, the Beehive is 


stars, and 


The 


brighter 


into ts 
striking spectacle cluster 
contains about &0 than 
magnitude 10, all of which are intrinsically 
more luminous than the sun; hundreds of 
still fainter have been 
this group, down to the 18tl 


resolved component 
makes a 


stars 


stars counted i 


magnitude 
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News and Views of 120th Meeting of AAAS in Boston 


Scientific Exhibits Attract Throngs al Mechanics Building; Study New England Economy 








OUR 4-INCH 
EQUATORIAL 
REFRACTOR 
Was a dominating 1 Donaia ‘Thomp- 
f ature of th » eX- Jee pe taney 8 ee, 
cal . o rt of the Air Force SCIENTIFIC INVESTIGATION—Katherine Smith of Tufts Medical School bacteriology department takes a look 
hibit area. I hoto- A.A.S meeting. through a Unitron, four-inch photographic equatorial telescope. 
graphs of the in- il Special TV Peers Over 40’s And Arteries Introduce Subject 
ms : a Into Strain on Heart [ i Manne 
strument appeared sbi mnt ele , ne 
ppe: vt Here. es"5 Trying to Get Ahead ~. 


in the Boston Globe 


(reproduced here), 1ont von the instr Breeds Hear 
on the front page ne ae Tee: ts te 5 ; 

of the Boston Trav- 

eler, and in_ the 


Boston Herald. 


SCIENTISTS ACCLAIM UNITRON REFRACTORS 


Boston, Christmas Week:—Thousands of scientists and educators from all over the country showed 
great interest in the UNITRON booth at the annual Exposition of Science and Industry of the American 
Association for the Advancement of Science, the world’s largest federation of scientific organizations. 

Visiting astronomers, professional and amateur 

alike, were universal in their acclaim of the new 

UNITRON 4-inch Equatorial. This newest member 

of the UNITRON family has already been installed 

UNITRON os in leading professional and amateur observatories. 


he aedine . r THE MOST COMPLETE SELECTION 
OF TELESCOPES EVER OFFERED! 


TTATIPT 


q . 
A SVE SS 


The UNITRON Catalog is yours for the Asking! 

If you have not already received your copy, you owe it to 
yourself to write at once. All models are illustrated and fully 
described. A special section contains valuable information to help 
you choose a _ telescope. Read actual reports from owners. Learn 
why the most wanted telescope in America today is a UNITRON. 


United Scientific Co. 


204-6 Milk St., Dept. TC-3 Boston 9, Mass. 





